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Arkansas Rolls Up Its 


Sleeves 


By FRepevick Simricy 


RRANSAS now toms sn ob] some 
A around to make itself a new motto, 
. thus: 
Hang up the fiddle and the bow 
Get down the shovel and the hoe! 

“Compared with a busy neighbor State, like 
Texas, | reckon we did oversleep a bit,” save 
the Arkansan, “But we woke up in time to 
join that industrial parade now marching all 
down the Mississippt Valley.” 

That is true. Today this once-easygoing, 
rooster-fighting State speaks with new voices. 
After work hours you may. still hear a. lively 
fiddle tune, the faraway moan of fox horns, 
or the yelp of hounds on a hot trail. 

But louder than hounds or fiddles are the 
challenging voices of this born-again Arkansas 
as it shouts ta make itself heard abow the 
roar of mew paper mills and aluminum fac- 
fories, 

The whole State speaks now, vou might 
say, with steam whistles, sawrnill whines, and 
the whir of wheels: Shooting oil wells pays 
better than shooting ducks, ancl there's more 
money in milk than in moonshine. 


Today's “Arkansas Traveler” 


Todav's “Arkansas Traveler” is no longer 
the fiddling horseman of Opie Read's tales. 
Now he's that free-spender who crowds the 
cosy Ozark tourist camps (Plate I1), tries to 
nick a bangtail at Hot Springs races, or gets 
“boiled out” in its human laundries along 

“bathhouse tow where, legend savs, De Soto 
and bis rag@ed rangers 400 years ago got the 
first hot tub since they left sunny Spain. 

On the newsdtund of Litthe Rock's Albert 
Pike Hotel they still sell that flippant Tittle 
hook, Oe @ Sime Troin Tarowea Arkansaw. 

“A new edition is just qut,”” sad the clerk. 
*Hut ita no more true of our State now than 


legends of Sleepy Hollow ate trie of up-the- 
Hudséon country.” 

“Some of us laugh, with the ret of the 
Nation.” said Governor Ben Laney, “at ear- 
toons of long-whiskered ‘mountam boys’ or a 
radio comedians gags about his imaginary 
Arkansas kin who live on sowbelly, corm pone, 
and molasses, Hut the fact is, we rilise enuugh 
rice to feed the Chinese army. 

‘We grow 195-pound watermelons and ship 
a flock of chickens every vear lig enough to 
black out all Chicago, if they could fy out 
under their own power, And while I'm ‘brag: 
sine—weve got one of the country’s bivgest 
peach sreas. 

“To help you see all sides of our interesting 
State, I'm dending Mr, Glenn A, Green of the 
Arkinsas Resources and Development Com- 
mission to show you about, His middle name 
is Avanius, but don't let that throw you! He 
knows every nook and cranny of Arkansas: 
he wrote that book, We Céaflerer, and | 
challenge any NatIowaAtL GMoGkArHiec reporter 
to keep up with fun! 

“One more caution,” warned the Governor, 
“Don't go out, like Cecil B. de MTille’s men 
did when they came here te tlm the life story 
of our State here, Dr, Corydon M. Wassell, 
to find a razorback how. I know there's o Tot 
of funny yarns about a sardonic wild swine 
supposed to roam our hills, with a snout so 
long he can drink out of a jug. Hut no such 
pig lives here, or ever did. Vil give you $100 
if vou can find one! 

Avantus was a gol iroide- 
on water we saw Arkansas, 


By air, land, 
inside and out. 
State Hus Good Neighbors 

Like people in choice residential parts of 
a city, Arkansas has good neighbors, ‘To her 
north is diversified Missouri. ast, across 
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Paiber of Waters, are the romantic States 
of Tennessee antl Mississippi: west is opulent 
Mlahoma, caw) touch, tremendous Texs:* 
(in the south lush Leuisiona, joming her 
rice and olf fields, ber forests and colton 
areas, to those of Arkansas 
etl = | |. 

This Stnte is about half mountainous and 
half delta lands: Highlands, which hold the 
mark plates sand the Ouachita Mountains 
amd are split by Arkansas River Valley, lie 
roughly in the northwest half of the State, 
Lowlands, formed by the Mississipp) Valley 
and Ure northern sweep of the Gulf 
plains, form the sapere half 

People m the two sectlons are as diverse ps 
topography. Up in the cool Carks, for. ex- 
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ample, you find only whites. There house 
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Lidn Oil (Sonnpany Drillers Sink a 7 50)-foout Well near Walda 


Here peneerted Col. T. 
in make ammankiin nilrules 
Bericulfiuus, Lion Luh 2s bi 


Vitaliy teed be 


dippt ao tore leisurely, olmost feuclel form of 
seciety still exisis. One plantation, the Wil- 
cultivates more than 60,000 acres. 
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Baroni! Plantation Homes 


Another show place is the baronial Rruins 
Plantation of Mir. and Mrs. Hugh Al, Brink- 
ley, fronting the iver between Memphis and 
Helena, 

T found planter Brinkley in his office at his 
general store, an old-iashioned country cori 
osity shop which sells everything from wile 
collars aid animal traps to patent medicines, 
work Clothes. canned goods. ond snuff, 

“Soul, and chewing tobacco, are our tastest- 
moving items.”’ a clerk saidl, 

On the wall was.a green poster, which read 
in part: 


Barton, Presalent of Lion Oil Company. 
yaar halve ihe 
tren! wit Union or Standart i to labiornia (pare 288) 


A want factor 
Arkin 


His latest project is 


cotintete fertiliser an netewary to 
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minnintion=s comeasliclating 
anciking ., . TO Prim 
Fights, Money. Scrambles 
Dray Poativel 
ice Picks Allowed! 

That's been going on every Fourth of July 
for -vears,” — was told. “What's a 
Well, we put a number on a roceter 
ittach him to a parachute thrown from a plane, 
ind the person whe catches him and brings in 
that number gets the poorls.” 

When Mr. Brinkley hac finishe giving 
morning orders to his field bosses, he took me 
lor a moter ride over the estate. “In mudily 
weather, he explained, “we make our trips om 
horseback. . . Chat bie teld of turnips over 
there is a community-aitair, All workers help 
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Akinsas Rolls 


Hundreds of Negroes five im Titthe bourses 
scattered weer the felds, At one schoalhoitee 
we listened while pickaninnies; taught by an 
okt colored teacher, went odlsily through their 
lessons, At times they all spoke in unison, 
like Arab kids shouting from the Koran. 

AN this was woods, and full.of bear, when 
Mr, Brinkley came back from New York State 
College of Agriculture at Cornell years ago, 
Now, with a fleet of tractors, 125 he-ases and 
she-asses, menservatits, maidservants, and an. 
army of field hands, and hired planes to sow 
seed and apply fertilizer and weevil poison, 
the plantation operates as o self-contained 
unit. 


Cotten Yields ta Hogs and Alfalfa 

Cotton was once the leading crop cn this 
plantation. Now it is giving way to bogs and 
alfalfa, In fact, all aver the State cotton 
vields to other crops and to livestock, 

At.a mill we sow fresh-cut alfalfa grewnd, 
tiated, anc) sacked, all in one hour, Tt makes 
a stock and poultry feed os polatable to pi 
and turkey as candy bars to a schoolboy. 

Toward noon we tured back to the “big 
house” for lunch. Here the newly wed Brink- 
leys live in antebellum ease, with well-trained 
servant-sons of Eneas Africanus. And Olivia 
Brinkley fits gracefully into this picture, for 
she herself was raised on Magenta Plantation 
Th leant 

This sumptuous home is:set in w vast land- 
scaped garden whese lawn slopes down to a 
private Jaukes. Running out into the lake is 
fishing pier, and beside tt a screened-in cottage 
where quests play bridge, sine to the aoft tinkle 
of a quitir, ut simply enjoy the tranquillity 
of sunshine or moonlight on the lake, 

“We en south in winter,” my host said, “wn 
probably up north during the hotter summer 
weeks. Sometimes I'm called to Washington 
or Little Rock to work on farm problems, But 
we'te happiest right here. We never even go 
up to Memphis except on urgent business.” 

“Bruins Plantation,’ I bantered, “has an 
ursine, or bearish, hame. Why not change it 
to ‘Olivia’ in honor of your bride?” 

She gave ine a Kindly smile. Mr, Brinkley 
looked pleased. Maybe there be a change! 

Through yet more plantation lands we rode 
south to Helena. “Ohi only seaport” is what 
the State colls this veneroble city under the 
levees, whase people are more Mississippian 
thin. Arkansan. 

They fed ws fred chicken: at their country 
cloak, showed us thelr sporty golf course, sen 
Went aver plans for a fine new hotel. Here a 
pipe line trom Arkansas Helde pours oil into 
river barges. Near by, a sina mill, owner! 


Up Its Sleeves 279 
by (Chevsler, makes hitdwood frames for sta- 
tion wagons and convertible spurt cars, 

Helena doesn't role nun “eating” 
chickens for the market, but it appreciates 
it hatty-legaedt, belligerent variety. 

“We have to be qureful,” o reporter said, 

“to keep these gamecocks apart. Tf by acci- 
dent two of them meet, they right away com- 
mence to fight.” 

hoover the town cists a big steel tower 
that carried Arkansas Power and Livht Com- 
pany’s juice over the river and helped TVA 
when water behind its dams was low. 

“We're loaking for a good Helena picture,” 
T said, “And you've told me a lot about Ar- 
kansas juenthers. Why not gets panther to 
cross the river on that high-tension cable; like 
a squirrel ona city telephone wire? That'd 
make a. swell picture." 

“Tt would that,” they agreed, “Hut nwt 
even the National Gengraphic Society could 
coux a panther to crass the Mississippi River 
on a shick wire.” 

So we compromised, While Avantus shot 
mo pactute of the car ferry that hauls trains 
across the river, T walked along the levee and 
talked with a man who hus spent 30 years in 
our Merchant Marine. 


A “Town Come to Life 


“This town has really come to life since I 
left,” said the tattoved sailor, who knows every 
water-frout dencdiall from Port Sate to Shang- 
hai “They've got a sew industrial eninecr, 
from THinois, He's stepped ‘em talking about 
the generals they sent to the Civil War, anid 
is simanizing our oll Main Street. Some of 
those store fraents nedded face lifting, They 
hadn't been painted since Mark ‘Twain was 
toriver pilot, wrote Life om the Aliasissippi, 
cen) took a crack at one of the State's “had 
men |" 

I hadn't seen Helena since T was here with 
Herbert Hover and Dwight Davis, when | 
was covering the big 1927 flood for the 
NaTIONAL GEOGRAPHIC MaGaztNy.* That 
disaster inundated 4,700 square miles of 
Arkansas, Now folks here feel safer, because 
engineers are ironing the bends out af the 
mad river and reinforcing the levers 

[ couldn't quit Helena without visiting the 
adorable ladies who tun the city museum, and 
its quiet, well-patronized library, so rich im 
manuscripts and pioneer records, Here ore 
shelves of wellbthumbed French classics, 
printed i in French overo century ago. This 
ita cultured place. 


“Sie “Gtcal Misaissippl Flood) of $927," by Fred- 
erick Simpich, Narwsar Geocearmir Macarryp, Sep- 
teniber, £927. 
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“Go on south,” urged 
the librarians, “and: see 
the spot where the first 
whites. setthel in our 
State.” 


Arkansas’ Post, 
Built om Lise 


Lost in lonely delta 
forests is oll that’s mor- 
tal of Arkansas Post, 
foumied by French ex- 
plorer Henri de Tontl 
in 1986 when be was 
hunting for La Salle, 
and later first capital 
of Atkansas “Territory 
(page 286). 

The pioneer Stillwell 
family, ancestors ol 
Miss Caro Stillwell of 
the National Geo- 
eraphic Society staff, 
settled there in 1798. 
Stillwell Point, on the 
river, 16 named for 
thet, andl thev still run 
a lantation hereabowts. 
The Spanish gave all the land from Arkansas 
Post up to what now Littl Rock to the 
Stillwell and Winters familles, provided they 
eolonteed it, 

Today this historical spot seems utterly for- 
gotten. I found hardly anybody who had been 
there. Jt is out of the way; no good road 
leatis near it, amd all the original town has 
ranishedt, 

When vet o long way olf we heard its heavy- 
weient frogs, ‘their deep bass bellows echoing 
through the giant pin ouks like the hoarse 
blostof wo streomlined train, er too, are 
ol mghtmarish sixe, One, as a stunt, was 
uset as a sacle horse by a ‘oli, When he 
stom] up on it, it walked away with him! 

This ghost town shows what a long time it 
took for Europeans to get a foothold in Ar- 
kansas, Though De Soto came in 1541, it 
was [32 years before another white got to 
Arkansas. 

Father Jacques Marquette, a Jesuit, and the 
fur trader, Louis Jolliet, reached the mouth 
of the Arkansas, from up the Alississippi, in 
1674, but no hoses were built till Toni came 
to trade, fish, andl hunt, Ever since then, this 
Stute has been a nimrod’s heaven, 

Red River men hunt alligators at night, 
using a@ flashlight to catch the gleam of the 
reptile’s seve, In mating season bull alligators 
figure in vicious battles, their foghorn fanfares 
resounding through the swamps, 
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If vou can “go like a duck” vou may win 
that 31,000 first prize at the national duck- 
calling contest VeEUr in Stutteart, 
rice Capital af . 


‘locks afte so thick 


leer bed Polit h 
the Slate. 
here on autumn cays 
that they almost blot oof the sun. Then the 
whistle of their wings drowns out every other 
gph) Dale Wiley, superintendent ol 
the Arkansas Irrigation Company. 





Duck-calling Contest 
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"Tn our duck-calling contest «ome entrants 
use their thrasts, which soon pet sore. Best ri 

sult= come from instruments whittled from 
wool With these a gon) caller can ceive a 
ricky imtution otf feed call, his 
love call, his hist his lnev 
quack when the whole flack is al ease 
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Cheark (laks (Country Schoolbovs Eat Ther Lunch from Tin Pails 
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OL travel citiciities 


Maybe fnicky Donald Dueks wouldn’! 
foree that our decisions are fuir, but since we 
have to plek 
redees, 
With Agr W ikey we rode over: a lOo-arcre 
tice plantation for which he hundles the trri- 
gition. He ehowed wea 3,000-ncre reservoir. 
with powe4n| il HUM ps that ditt the Water oto 
the rice |imel 
Whey cucks the Alississippl fvway 
Hop here for meals & plain. So mutch ric 
grows that it would take a train 70 mile long 
to baud owt 
Rite poes mt many things, from 
peed er to beer, but it remains the mest ii 
portant food for half the people of the world 
Hecouse housewives think they should have 
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Arkansas Kolls Up Its Sleeves 


Sorelle Feorriide. like bod vows, tho 
em Acid am] Sulphur Company's plant #1. Stantpa 
ie uae later to thake eelphuric wc 


removed oll the bran coating, which actuolly 
holds moet villain, 

The fercaces4i rage rryeet bi wt rif Walton it Tho Ay ill, 
Inc. at Stuttgart, involves the use of steam to 
force vitamins from the bran into the cell 
airucture of the orains., When the rice is 
milled, the vitamins, instead of being scoured 
all, Temain in the grams. 

Rice grows in many fields once used for 
other crops. 

Around Hope they wel to market 50,000 
bales of collin wm vear, ot o time when this 
longe-stiple tber was So fomous that it was 
listed on Liverpool's Cotton Exchange, Tuthy 
they grow only 64,000 bales. 

Fields are diverted from cotton and corn 
fo fruits, vegetables, dairy farms, and. beef 
Caltle, the latter now the chief “crop.” 
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Pore Sulphor Is Niade from “Sour,” or Mydrogen Sulphide, Gas 


ly epnediect of naturel gn  tumedinto molten sulphur at the South- 
Huge Liocks in the background are solid sulphur and will 


From here, too, go giont watermelons, 
weighing as much as aman. To Diek Powell 
In Molhywowd, Arkunsas-bom movie. actor, 
the city sent that 195-po0und melon Governor 
Laney mentioned (page 274), 

De Soto found this green land almest-« silt! 
lorest. Pioneers burt wp fortumes in hared- 
wood to clear farm land, When rails ran m, 
nithie=s axmen followed, wrecking the woods 
In a “cut gut and get owt” raid, 

Today, timber growth of some kind again 
covers abouwl tweethirds of the State, thanks 
to sensible forest protection and management 

Conspicuous among root) foresiry operation: 
fs that of the Crosset, Lumber Company. It 
owns all the land and altoget every building 
gxcepl the post-office lot in the 6,000-pecple 
town of Crossett. . 
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“One odd item we found cut isa “liquid 
meat amoke’ for use in curing hams," 

Yale's School of Forestry students come 
here to get. practical experience, 

Over the State, Governor Laney told me, 
people do much fresh thinking on how to wee 
their raw materials at-home, Better wee of 
wood is one striking result, Now the State 
has some 1,600. woodworking plonts, making 
everything from woolen animals to. furniture 
—a colnssal industry (Mates VI, VI). 

Here Geolagists Get All Upset 

“Children! Stop playing with our diamonds 
and go feed the chickens!” When America's 
only diamond field, near Murfreesboro, was 
worked, any mother there might have said 
that. [In 15 years of operdtion it yielded 
$0,000 diameancds, both gem and cutting stones, 

so many minerals abound in Arkansas that 
miners can't decide which to tackle first. East 
uf Hot Springs lies Magnet Cove, This trens- 
ure house is three square miles of shrunken 
volcanic crater, where 70 minerals have been 
found. 

In recent years Arkansas has given us from 
94 to 97 percent of all aluminum ore mined 
in North America (page 302). 

Cool and lignite deposits are extensive. 
Trainloats of “smokeless coal" ride out to 
St. Louis, where antismoke laws are enforced. 

Manganese, mercury, harite, bentonite, ¢yp- 
sum, clay, glass sand, chalk, antimony, lime- 
stone, lead, quarts erystal, zinc, and marble, 
besides, of course, petroleum anid natural gas, 
ull Ayure in the State's profuse mineral pro- 
duction. . 

“Arkansas didn't find off dtl 1021," says 
Col. Tom Barton, president of the Lion Gil 
Company at El Dorado (page 275). ~That's 
when a torrent puured from the Busey well, 
i mile west of here. But next year a rip- 
snorting big gusher opened the great Smack- 
over field, north of town, and since then we've 
found more fields herealwuts. In all, we've 
sunk aver 10,000 wells; 

“Tn our peak year, 1925, the State recovered 
more than 77,000,000 barrels. The roar of 
the first gushers stumpeded the whole State: 
speculators and workers swarmed here by 
thousands, Huge quantities of of] went to 
waste, escaping from hastily dug earth reser- 
voirs and running away in the creeks, Many 
wells caught fire, adding to the waste and 
pundemonium,” 

Finally the seed for control brought more 
sine and scientific methods. Now, with 
deeper wells and modern repressuring methods, 
yield has settled down to a steudy volume. 
In one of its plants the Lien Oi Company 
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Inkes natural gas, oir, ond water antl makes 


enough ammonia and EmmonuM nitrate exch 
year to load 4 train of tank cars 38 miles long. 


More and more, powerful new forces change 
the State's business geography, But it’s not 
tll work—look at Hot Springs! 


From Indians to Inwalids 


Healing pools at Hat Springs help the sick. 

Indians, weary from warpaths, thawed out 
their stiff joints here, Rival warriors agrety| 
not to fight while in swimming. Convress, 
114 vears ago, set this area aside for use of 
all the people. Later the National Park Sery- 
ice took over. 
_ This cosmopolitan resort, wedged among 
forest-clad mountains, is in Arkansas but 
not of it. Rather, it belongs to the world, 
Among its 300,000 guests last seuenn were 
sain from io foreign lands. 

One fine Sunday my host was Dr; Louie G. 
Martin, long in the British Army's medical 
corps, now resident in Het Springs. 

“See thts place from the air,” he invited. 
“That's the only way you can read our 
twisted map.” Col. Karl T. Ricks flew us. the 
wme Ricks wha flew the Jap agents down to 
Manila to make surrender terma with General 
Vine Arthur, 

Ours was a tiny, shiny new bumblehee of 
a filane, In it we bugeed the race track, 
the country club with its three 18-hole courses, 
and flew over placid Lakes Catherine and 
Hamilton, formed by dams in Ouachita River, 
Sumptaqus summer homes with private boat 
docks and tennis courts fringe these lakes 
(page 282), 

We went out also for a look at the Reynolds 
Metals Company's great new alumina plant 
on Hurricane Creek, near Bauxite. 

When you look down on Hot Springs, with 
all its short streets feeling their way up nar- 
row valleys, you agree with Dr. Martin that 
his home town # twister, 

“Just now we're over Hot Springs Moun- 
thin,” sail my host. “From its hot bowels 
comes the thermal water, About 47 springs 
are Howing; their hot water is piped to. all 
those fancy Mormon-templilike bathhouses 
you see facing Central Avenue, the town's 
main street."” 

Most patients who take baths are immersed 
for £5 minutes (Plate XVI), They drink 
hot mineral water, to sweat faster, then get a 
massage and rubdown. Other forms of hydra- 
therapy are used for rheumatiem, arthritis, and 
paralysis: Bathers who can’t walk are lifted 
in and aut of the pool with electric hoists, 

Thousands of physically fit people come 
here also merely to rest, make whoopee at 


VWekaneas- Traveler of 1946 


(| F r eae 
LISI tes TAO 


Seat of Arkonsas’s Political Power—the CGireat Statehouse af Litthe Kock 


ey hel ior Tiles, ih noble ectifice trees [rom a lanelscaperd hark of tate cham Lhe static ¢ 1 hemor! th 


the States Confodente den The Giptol waa enimplntey] in 11s 





Le rT) =| y r 4 a al : oo my bi 5 
eae ao See Sept ay RRA CE ni) Sey Te yy Sey WP 


Hw 62 CSSA] TUN Ope |e 7b Atrieya MA (O hk) Gaal enya [Oi aod LDPE ak Satitegy eo “uel ooo 


A) ONE SY) PO SPY SY GO Sy SLANT) INL OC OPO) JOTI Ply KASAM sey 





chi i | | t| 1 |! i [Bf oie Vitti ya es a halal i | ja a Porc ea mney pd i i|' t ij 11} Fe. Lyi [Fle ry iti 


] | Mpue pres Tih yl | “ery ny] Wito pre e| LOTT Ll urs) strc on |) -.otnn | Valk | ] 1H] i ee LW a Lid fo jaan LW LEE 
I HLT LT Peay] tl ELLs f| \!] " Li pour | (ts Pear) abit jayu juiced LEA | 1 ery i 1 Wily iti i i) frum t} 2. Th Ley Ah 
BOERS Fa (a+ mite Ad Le oo ay Soy ‘ayy SIA]. ead Hd bit qTuHy | HIME} Hayy) ie igh Ay Ay 
] Will] [ 


= i BF rh 107) i 





Phe National (acopraphi NT agree 





An A\rkonsos “ATill on the Plow” Designed! by a Mexican Arttean 


ry TI = ' oT = » i i 7 = . . = | f 1 | | J t 
Bionic Radriguec built this anckentdooking grivimill near Littl Bock, He worked the concrete with hi 
' . Lt | ' , u i ] : a 
bare: 1 THs with eticl net with 1 Whrek broom to wes i the aemblaace of olf wood With te slow wheel rueth 
‘ 4 
chit fi te Wedawite the atructure reproduces a pboneer polll where the miller took Hie tn 
1" 


ie 





Poddling to the Reseve of «0 Modern Wood Nymph 


if . | { = | 
Loke, wirhth etch of sevrra ri labels 


. 
oe i 
fe PE it ce wee ee Doe 


trkansas Antlers Fish Most of the Time and Talk about Fish AU the Tinie 
Thuov Vv ri: Fz iWwee-Tri : spel 1 f FLITE H) lal no whieh fa 





‘| 
|r Ll | FEL] i u | Lijit | 41 | il. | t | LB il i ' Ti i rl | | : , iT 1 rl 
J t , i rr i r 7 7 P 
Ley let | [i i re ri iy | ri qh i ial it wri ifELI 


aD) FT] Pel Saas] atopy BM OTE SO) ws SISA. SHSM POW DOW SOL] UT, LAL By Sey 
| ar Fh eee i. 


2 


| 
= 


7 lc = 
aa 





Ade in Mlation 


= A, | le ill i 05 


«AS 


4 Keep Warn, 


u 
a 


= 
ae 
= 
oat] 
= 
= 
= 


a I jE Os 


‘| roe lant 


a 
a e 
~— 
a 


8 hes SS = 


cba 


A 


4% Lag Liorolls Veneer 





atl Butter 


Li 
| & 
than the 


Round, Shiny 


Vrucr Arrows 


ie . 
Laiic i 


| c J 
ne Te ahes 


cl 
a] 
4 
e 
= 
¥ 
i 
= 
Jv 
F 
rd 
_ 
= 
wf, 





Arkunsas Ralls 


night clubs; or to take chances on galloping 
dominoes or on the spinning wheel amd its 
tumbling ball. 

‘Taking a last turn over wooded mountains, 
we saw how the National Park Service lays 
out motir roads and lovers’ lames. From 
rustic benches we flushed a few startled 
cnupiles | 

From the Arkansna wir you see mumy sights 
but few smokestacks, for nearly all factories 
rm by electricity. 

“A Plethora of Power 

Here actunlly is more electric power than 
the State nevis, Steam-oprratal generating 
plants, because of cheap was fuel, make juice 
for about half the cost of that made in the 
State's hydroelectric plants, which are most 
valuable for meeting peak power requirements, 

So far, the REA, or Rural Electrification 
Administration, finds it cheaper to buy juice 
from bosiness-munaged power plants than to 
build its own. Before REA was formed, the 
Arkansas Power and Light Company had 
already laid lines inte the country to serve 
farmers und villages. -By the end of 1446, 
fully half of all Arkaneas farms will be get- 
ting electric light and power: 

Only one Government-owned power dam 
hat as yet been built here. It is the Norfork, 
in a tributary of the White River (page 283). 
Many other dams, however, are planned, in- 
cluding ont at Bull Shoals, 

Norfork is primarily a food-contral dam; 
power genérated at it is distributed by Ar- 
kansas Power and Light Company, which has 
passed on benefits to customers in accordance 
with the Flow! Control Act of 1944, 

Big Army Engineer Job yet to come is tam- 
ing the wild Arkansas River, It involves 
many dams, locks, and levees actus Arkansas 
aod into Oklahoma. Tf finished, stearibeats 
irom New Orleans may unlnad as far west 
ae ‘Tulsa, | 

Fort Smith especially will benefit, because 
for vears high water has ravaged it despite 
struggles of levee luilders, 

Like Texarkana, this -town-is out where big 
hats begin, has corral dust on its boots, and 
echoes to mournful bawls of fat bovines ready 
for the butcher: Its main street, a wide 
avenue, was unte parude ground for an anny 
pest. 

Fort Smith tellé with pride that near bere 
lived) Sequeyah, who came to Arkansas to in- 
troduce his famous Cherokee alphabet to. the 
western Cherokees: that George Catlin, artist, 
puinted Indians here; and that Zachary. Tay- 
lor was among the great who lived here and 
made Southwest history. 
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Columnist C.F, Syms of the Port Supith 
Times Record is widely quoted, and new 
styles in furniture; created in famed local 
factories, are the pride of many a bride. They 
make enough gluss here to pul a hothouse 
over every vegetinble farm in the valley if 
they wanted to, and bank rolls are fattest ever. 

Into Fort Smith, as into Forrest City, Pine 
Bluff, Batesville, Blytheville, and every other 
growing Arkansas city, new people are swarnt 
ing. (Governor Laney showed mea stack of 
thousands of betters from ott-ol-State hame- 
seekers. 

Though wartime robbed Arkansas of 200,- 
000 people, immigration new more than com- 
nensates, Ride north from Fort Smith to 
Fayetteville, to Eureka Springs, and on to 
the Missouri burder, and all along the highway 
you pass new homes, rondside cafes, and nov- 
elty shops, newly cleared small farms, dairies, 
poultry yards, tomato and strawberry patches, 

“It's as hard to get a roam here as it is in 
New York,” said Mrs, Roberta Fulbright, 
publisher of the Vertiwest Arkansas Tintes 
ut. Fayetteville 2. . Of course Tm proud of 
Hill,” she continued. She meant her son, 
J. William Fulbright, Rhodes scholar, former 
president of the University of Arkansas, and 
now, at 41, Arkansas's brilliant junior member 
of the United Siates Senate. 

No railroad Jed bere when the University 
was young, Wagon roads wete rough. State 
Senator Roy Milum of Harrisun told me he 
drove three days to get to college when he 
went, “But W. W. Cartwright, of Stone 
County, actually walked 200 miles to get 
there,’ added the Senator, “That was the 
same Year Admiral Dewey fought in Manila 
Bay.” 

Now cross-country tourists whiz along 
Route 62, oblivious of what strange stories 
of carly Arkonsas ore toll by exhibits in the 
University's museum, 

Long after the Israelites waded the Red 
Sea, another tribe of wanderers settled amon 
the caves and bluffs of Arkansas. Their 
woven sandals, with sales repaired, their sleep- 
Ing bags, their mummified men, woren, chil- 
dren, and dogs, are all shown in the University 
museum. | 


The First Arkansan 


“This is the first Arkansan of whom we have 
flesh and bone. evidence,” said Dr, 5, ©. 
Dellinger, of the fneulty. 

About the beginning of the Christian Era 
he appeared as a dweller in the dry shelters 
of northwest Arkansas. His wife cultivated 
curn, squash, beans, and gourds, and gathered 
wild seers, nuts, and insects. He took the 
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native game with spear, hook, und snare. 

“Studies of their flesh, bones, and feces 
show that they were a healthy people. 
Although the solace of tohacco was wanting, 
the people played cane flutes, shook gourd 
rattles, and danced to while away the time.” 

These cave dwellers dic not make pottery, 
but the later Mound Builders did, Look at 
that Asiatic face on that old jar here in the 
museum, Tt was dug up in northwest Ar- 
kansas a thousand ot more years later, Where 
did Indian potters get such a Mongoloid pat- 
tem? No Hollywood make-up artist could 
achieve a more delicate image. 

White pottery makers, taking up where 
Indians left off, run busy shops at Camden, 
Benton, and Litth Rock. We saw ne truck- 
liad, worth $3,000, leaving Camden for 
Kansas City, while another was Joading for 
i big department store in Dallas. This 
Camark Vottery at Camden makes about 
4,500 pleces a day, which sell for anywhere 
from 25 cents to 37.50 each. 

Things made here range from graceful tea- 
pats and copies of Greek and Babylonian 
urns. to comic figures of razorback hogs, a 
“eat-and-bow!l,” and two flirting swans. 

Take your glad eves off the mountain views 
as you ride leisurely east from Eureka Springs 
and pause now and then for talk with people. 
Or, if it's lunchtime, get “chicken, bread, 
three vegetables, dessert, and drink” —al for 
40 cents! And the tip here is still a clime! 

But when Avantus asked a plump red- 
headed waitress if she planned to go to college, 
she said, “No, T want to join a circus and be 
a bareback rider!" 

Watch men among these oaks make: barrel 
staves. What an invention a barrel ist Who 
first planned just how to Shave its staves, 
bend them, fit in the heads, and finally hoam- 
mer on the hoops? No nails, yet watertight. 

Lumber? Mountainous piles, fragrant from 
fresh sawing. “Too fresh,’ a carpenter 
growled, “So many houses going up, there's 
no time for seasoning. It’s still so wet when 
you hit a nail that the san flies back in your 
eve.” 

Where Gouts Bleat for Joy 


Goats bleat for sheer joy in this happy land 
of succulent green brush. “They save work, 
too, in clearing brushy Jand,” says Mrs. 
Clyde Greenhaw Newman, city editor of the 
Harrison Doily Times, “People here wed to 
mock at billy gouts when the first ones were 
brought in, and ask, ‘Where you gonna get 
tin cans enough to feed ‘em?’ Now their 
cheese means a good living here for hundreds 
af Ozark families (Plate X), 
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“L's even romeored that some older hill men, 
alter a moonshine snort, take a goat's milk 
chaser! Me? Id rather write a good honest 
goat news story than society stufi—and 1 do— 
and éell it to the Dairy Goat Journal." 

Chinchillas, of the Mecarat Fur 
Near here is a chinchilla ranch, a “fur mint” 


which raises these [00-inch South American 


animals with the I4-carat fur. Though now 
reduced in numbers in the wild state, some 


introduced into the United States about 20 


years ago have multiplied greatly on fur farm, 
Of luxury furs, theirs is among the most 
Valuable. 

Once chinchilla wraps cost 360,000 of more. 
Tt takes about 120 skins to make a full-length 
coat, New York furners now have some 
skins, but probably mo more wraps will be 
made for a few years, since the animals are 
vt present in greater demand for breeding. 

Near Calico Rock we crossed the White 
River on a cable ferry that’s pulled across by 
the current, Once = drommet’s car fell off 
one of these fatboats andl dropped into the 
river, All his sample shoes washed away, For 
weeks after, downstream hill folks fished out 
romiway shoes. Bul they were useless, os 
the samples were all for one foot! 

Marcella hamlet is far from main highways. 
But you never know whom you're going to find 
tucked away in these happy vallevs. 

Steering a 53-foot cruiser, George MM. 


Stevens quit Chicago, where he was the artist 


member of an advertising agency, ancl set 
of—he thought—for the South Ses, 

Riding down the Illinois River and then 
down the Mississippi, he got to thinking 
about the Ozarks, for Mrs. Stevens’ grancl- 
father had operated packets on the Missis- 
sippi. SO, at the mouth of White River, he 
turned upstream, 400 miles, into the Arkan- 
sas Ovarks. That was 16 years ag. 

“For o time | ran.an art-crafts school,” 
said Stevens, “We found these bill boys quick 
to learn—iots of latent talent and lazy ones 
scarce as beft-handed monkeys. 

“One day, in making a crossbow for a 
neihbor's boy, 7] hit on an iden fora pew 
type—a repeater! IT got a patent, opened 
this shop, built up a crew, and now we get 
orders from as far away as Cairo,” 

Avanius shot an arrow from one of these 
rugeed crossbows; it went up hundreds of 
feet, almost out of sight In the Ozark sky. 

All through here we saw fishpoles tied to 
hurrying curs, especially on Saturdays and 
Sundays. With all the new dams and reser- 
yoirs, fishing is better than ever, Wher it's 
too cold to fish, they can still talk about it. 
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It's the last day of sch ay a youl: sail, 
“amd it's teacher's treat. [1 hadn't heard 
that backwoods: phrase for -40 years!] Hes 
giving os 330 worth af candy and fruit, and 
tomorrow he's hiring a bos to take us all 
Ninmmoth Spring, 

Riding down © last tree-clad slope, we 
came oain, suddenly, back mito the lowlands 
of cotton and rice. At Jonesboro we watcher 
tits making bobby socks m a new Enitting 
mill and tuked with FE. G. Donaldson, wm 
BNIDS arioads of chicken Cudaps, li it weren | 
coomps,”” he Said, slickers 
woul f DEVE See LTE f Pv b ken 4 ni FOL Ti 
hital ‘em—-the wid run or fy to markel 

Here one Jonest » Class | blower mikes fi 
minnow trap. It's ‘simple just a gallon jar 
with one end bent in, plus a hole to let in 
the minnows. Put some bread crumbs bait 


& - , ml 


in: the jar aod lay it-in a-stream with tts 
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Pearls and Buttons from Clams 


Looking fir fish hait, a man here opened 
t fresh-water clam onc found a beautiful 
bir nearl, More ancl more were isi 
Thousands of bund «wore uit then 
sia! work barefooted over the hot- 
toms of feeling with their 


this sluccish second cousin of the 


WVerert, 
men 
to wade 
nea Sireaiirs 
toes for 
OV Steer. 
Lawyer Wesley H, Bengel of Newport, on 
the White River, long a center of the pearl 
trade. hes un amazing collection of 1 
rams, wir. I. PL Umsted, also of Newport, 
has been Diving péaris sat 1900, He says 
viluable one weighed 52.4 grains, 
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From bere. tecote fa east to rolling mills 


if oll bamte or dluminum ore 


The National Geo 


[In rocent years this State fas 
nroduced in North America, 


vraphic Magazine 


i Pty Sfaliier Witleed i Puls 


Pouring Liquid Aluminum into Molds to Form Ingots Is the Lost Step of Its 
Nlanutaeture im Arkansas 


vickwd trom Ot to 87 porcent 
From Surinam we abo import bauxite, Than 


(O-pound pies are bese poured ata Jones Mills suluction plant mear Malvern. (pape IRA) 


viluoble for button making (Plate VIIT). ‘To- 
day tciggers depend an shell hunting for a 
livelihood; to find a pearl of great price is 
pre luck. 

One good mew voice from here i¢ that of 
Dr. George S. Benson, president of Harting 
(Collese; in Searcy, Same 35,300 newspapers 
take his colemn, Each week Hoarding Col- 
lege is on the oir: half the time Benson 
lecturing, anywhere from Madison Square 
Garden out to Pacific coast unlvereities, 

To preach “freedom from fear,” he says, 
san appeal to cowardice, That phrase “Iree- 
dom fram want" is a bait for the lazy. Ao 
able-bodied man “shuld clepernel on Fovern- 
ment for security—that's soft stufi, He told 
that to the Howse Commitiee on Ways and 
Venn, 

When rich men send him checks to set 
up Scholarships at Harding, he savs no. He 
may divide a check among several more needy 


youngsters, but “no tree schotarshins,” Pupils 
study harder, be save, if they have to pay 
part or work thelr way entirely through by 
eaming credits aginst 
tuition on the school's 
shops, laundry, etc. 
The wees of adversity ari 
insists, And hts pupils clo 
“Tit tongues it the runnin 
lar Woke Se: SPOS im SCS. anc iM it in CvVery- 
thine.” Miaybe it’ was Ll 
Vears fo omissionary in China mn saw how 
hard the (Chinese work thut arom 
for individual effort and self-reliance. 
Thinking stratzht and hitting hard is an 


Arkansas hub. 


Some Arkansas Who's Whieis 
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farm of im its dairy, 
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sweet, Henson 
work-lheir-way 
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General Doywelas MacArthur was born 9 
Littl: Reck, at an old Army arsenal: now the 
purk which surrounds it is mamed for this 


Arkansas Rolls Up Its Sleey 





Orecanized hv Mrs. Susie A 
tuke turns al presiding alt 
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eee cine Wi 


mi thet rtst fur 
famous fiebter Gener! Brehon &. 
vell, formerly in commmuind of the Army Service 
Forces, also is of Littl Rock. 
(“atiish whlermelons nourished 
Warneke ol 
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native 
ment | Ae 
Hall Dickes mi the Vankees, Levy 
the Cube. “Scehea Rowe of the Titers 
nnd Travis jackson of the (aants 

Savy 6 footballing Hal Bamberg and Clyde 
Arkansas, So cdl bk. |. 
Harrison of golf fame, known alan 
1 Praveler A highway 16 
Abner,” ancl 
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fiarricie fine 


L 1 ff 
Pin Al A 


Lum beEVGE 
i _ t i a > *_ 
every Jover of hillbilly radio corn-on-the-com 


Burns came from Van Buren 


fay knows Bev 
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Al kinds of men, fr 
Arabia to bunkers in New York, have come 
irom wAtKATSsds, 

ATy home State has been owt of tu k in that 


L 
Senator J. William Fulbright te- 


m ol peolerests now jn 


respect, 


Cunneway Gf Little Kock, thi 
each member reparts how mich he bins 


ilemibet 


ait Tiling ra bal LIRR Tk 4 i 
Public School “Thrift Club" Members Work, Save, Aid Each Other, and Run Nleetings 
with the Formulity of Bank Direvtors 


marement i= State-winkke. Pupils hold office and 
eurned, haw be tide it, how 
tin jopiess chibi tel Ways bo carn cosh 
marked to me, “We raise and train talented 
Young men, then some other Slate sip 
them off,"' 

That excellent engineering college at the 
Cniversity has 39 eroduates now working fort 
Westinghouse and General Pobsctric, 

Scales tip the other way, too, As new 
bom, mere and more chemists 
engineers, and plant managers are drawn from 
Hiteide Arkansas, at salaries 
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Beyer cli PRITIer! 
Lnever toond & place where so many people 
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Want to write, or more do! (Clzark hills 


with poets! 


a With 
anh CK 
come out reciting cor 


In Allen's Alley ol 


Knock on almost any ca 
wmswers May 
| his verses, like PFalsiati 
the air show 

At Lonsdale, Otto Ernest Rayburn pub 
lishes his quarterly Chsert whan 
fellow folklore writers break into prmt.. Will 


Rice, dean of Usark binnornsts: Tom Shiras, 
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ane editor of the Ozarks,” Cora Pinkley 

Call, president of the Ozark Writers anil 
Artists Guild, ure all Ozatk-flavored favorites 
of Arkansas readers, 

John Gould Pletcher, winner of a Pulitzer 
Prize for poetry, was horn in Little Rock. 
Another razorback writer is Charles Marrow 
Wilson, who grew up in Fayetteville. His 
TULTy hooks include Aroasfovk, deres of Sky, 
Beckhwoods America, Ambassadors in White. 

Known across America are the works of the 
late: Charles J. Finger, This extraordinary 

wan, after years of adventure wl. sea 
ond In the wilds of Tierra del Fuego, built 
rustic “Gayeta Lodge,” near Fayetteville, and 
there raised his children after the manner of 

Swiss Family Robinson, When 1 first visited 
shere: T found each child doing allotted daily 
chores, 

Fingers Tales from Silver Londs won the 

Newbery Meal for juvenile literature; Aus- 

thrill to his Bishrangers as our hoys 
do to adventures of Daniel Boone and John 
Paul Janes, | 

In ber Airedale-cuarded studio, an old [re- 
house at Gayeta Lodge, Finger's gifted daugh- 
ter, Helen, draws illustrations for juvenile 
hooks and. children’s mavocines, She com 
mutes between her Oxork hideaway and the 
dens of New York editurs, 


Early Popers ond Printing 


Among the Stute’s newspapers is the dr- 
kansas Getette, one of the oldest papers west 
of the Mississippi, tts founder, William F. 
Woodruff, brought his band press and type 
by the rivers’ from Nashville, Tennessee, to 
Arkansas Post, where the first issue was 
nrinted November 20, 1819. Tt published the 
news that American warships hod seized the 
mouth of the Columbia River in the Pacific 
Northwest. 

When the Territorial Capital was moved up 
to Litth Rock im 1521, the Gaesefie came 
along. Some of the early issues may be seen 
in Wondruff’s printing office, which, with one 
of his early homes, is part of that amazing 
restoration of historic buildings at Little Rock. 

Accomplished lorgely by the efforts of Airs, 
Louse Loughboraugh, a leader in Arkansas 
civic life, this restoration includes -the old inn 
where the last Territorial Lewishiture met and 
various other graceful buildings which, long 
forgotten, fora time formed part of the city 
slums, 


The National Geographic Magazine 


Owned for years liv the Heisketl Jumily, 


today's Gazette is ahly edited by J. N. Heis- 


kell, while his journalistic colleague, K. ‘A, 
Engel, runs the rival Arktentar Democrat. To 
the neorly 2,000,000 residents of the State 
these two sumed papers are respectively the 
New Fort Times and the New Yor® Herald 
Tribune of Arkansas, 

Littl Rock, the State's metropolis, is the 
ene big bright light belween Memphis and 
Dallas. Standing on the Arkansas River, 
where Ouachita foothills quit and alluvial 

ins to the #ast begin, this tree-etrewn city 
s the only one I know where mackingbirds 
cornea with “Clang, clang, clang goes the 
trolley.” | 

Steumboats once tled it to New Orleans. 
Before it had railroad shops, factories, or 
department stores, Litthe Kock wis » rough- 
and-tomble frontier trading post, with a law 
that said “No shooting in the streets on Sun- 
day.” 

When Col. Davy Crockett passed, on his 
way to fight Tetas Mexicans and to die in 
the Alamo, the town staged a shooting match 
to honor him and served bear meat and wild 
turkey. 

Urged to stay, Crockett said, “Tf 1 could 
rest anywhere, it would be in Arkansas; where 
men are of the teal half-horse, hulf-alligator 
breed." 

This is a rich, graceful city now, with a 
magniticent Statehouse (Plate T), a vast clas- 
sie muditoriim named for the late Senator Joe 
T. Robinson, one of the finest Masonic build- 
ings in the country, luxurious homes set on 
quiet lanes that wind around tree-clad hills, 
and a host of churches. 

Sunday marnings its streets are empty: 
everybuvly’s in church, Through oy hotel 
lobby one Sunday morning came a kindly old 
man, asking: “Anyhody want to go to ‘Sun: 
day School?” “Three «strangers laid down 
their funny papers and sheepishly follawerd. 

Coming back from the hilly country chub, 
where | went to dine with friendly fellow 
writers, [ looked down again at Little Rock 
in all its lush, semilropic beauty, 

“We've summered in New England for 
20 years,” said one of my hosts, “But there's 
ne place dike hon." 

T had my plane ticket and was all packed 
to fly east, when | remembered to call Gov- 
ernor Laney, “You don’t owe me that 3100. 
I couldn't find any razorback hog!" 
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Albers’ Pike i a Heroe Fidure m the Eventful Annals of Arkansas 
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Amuzeing Ineresse in Poultry Flocks Creates ao Vost New Souree of Arkansas Wealth 
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4 Champion Rug Hooker Selle Her Output Throughout the Western Hemisphere 
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What Goes On? Just o Hedrotherapy Trestment at Hot Springs 
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Birds of Timberline and Tundra 


By Agrour A. ALLEN 


‘Prafenor of! Grnithiligy, Coraell Uanmeraty 


With Tilustrations from Photographs by the duthor 


States Governmerit, cooperating in hemi- 

sphere defense, built an enormous airfield 
and set up an Army post at Churchill, Mani- 
tba, a thousand miles north of Winnipeg on 
the shores of Hudson Hoy. | 

lt wae not a thousand miles as the bomber 
flies, but it was at least that distunce as the 
bulldozers and 3,500 workmen had to troyel 
on the fitthe one-track railroad through spruce 
forest, muske, and barrens to the mouth of 
the Churchill] River. 

Two years avo it was such o tight secret, 
however, that neither the Conadian Govern- 
ment nor the United States War Department 
would divulge a word in response to. my in- 
quities about working at Churchill with cam- 
eras and binoculars in behalf of the National 
Geographic, Society. Indeed, had it not been 
for a cosunl mention of a “restricted area’ in 
# letter from the Hudein's Bay Company, |! 
should never have guessed that permits were 
necessary. | | 

As we appreached Churchill, | became more 
um] more uneasy as to the significance of a 
“restricted area” and how it might affect our 
work. When we stepped from the train and 
beheld an array of uniforms, my heart sank. 

“Tam Major Wilkins, in charge of the post 
here, und I have orders to expedite your work 
for the National Geographic Society to the 
best of my ability.” 

With these few direct words the handsome 
young officer whe greeted us dispenser sp 
much sunshine that I must have grasped his 
hand like an old friend. 

“Tf you will come with me in my car,” 
Major Wilkins added, “Twill show you what 
you must not photograph ton then I will give 
you the necessary permits to enter the re- 
stricted area.” 


Only the Birds Are Unehanged 


A car at Churchill! There was no road a 
quarter of 0 mile long when 7 stodied birds 
at Churchill ten years before, To was unpre- 
pared for all the changes we were to see 

A broad gravel road led from the townsite 
three miles straight down the Barren Grounds 
to the edge of the timber, and then two oiiles 
east to the ridge overlooking Hudson Hoy, 
with extensions leatling as far again into the 
spruce forest. The aren over which T had 


[ 1S no Jonger a secret that the United 


at 


tridedt so laboriously ten years ago was heiw 
covered Inca few minutes: 

We whipped around the post, sped down the 
mile-long. airstrip, inspected the hangars anil 
a modern hespital, had a bit of refreshment 
at the Officers’ Club, and were back at the 
townsite in less time than | formerly spent 
in hiking to the area where | wishecl to work. 

Still more auspicious was the sight of cur- 
lews and phalaropes, sandpiprrs and plovers 
all along the roadside, as if nothing had hap- 
pened to their nesting grounds, which they 
too had traveled thousands of miles to: find, 

The Army's plans had been accomplished, 
The workinen had leit, save for a maintenance 
crew: the airport ttself was ne longer active; 
and the wildlife of the quuntry had taken the 
incident in its stride. Curiboy left their hoof- 
prints in the sand at the rondside, wild geese 
swing Jow over the landing strips, and loons 
calle) from the ponds. 

All seemed too good to be true, especially 
when we discovered that Mr, George Reid, 
proprietor of the litth hotel, bad a car in 
which he offered to taxi us each morning with 
our cameras ant blinds to whatever spot we 
wished ail to call for ws at the end of the cay, 

Think of driving a car within sight of p 
nesting Hudsonian curlew, stilt sandpiper, 
or Harris's sparrow! 


Railroad a Godsend to Naturalists 


Cinly a few years aco the eges of Harris’s 
sparrow were entirely unknown and the nests 
of the other species had seldom been seen. Tf 
nh naturalist wished to study these birds during 
their nesting season in June, he hot to spend 
the winter with the Eskimes to be on. the 
eround the following spring (page $37). 

When in 1951, after fourteen years of per- 
sictent labor, the Canadian Government finally 
completed the railroad to Churchill, it wos 
considered a godsend by ornithologists inter- 
ested in Arctic birds. Pt omottered not that 
the railroad was built to open up a shorter 
route to Liverpool for the wheat crop of the 
Canudian prairies and that a huge wheat ¢le- 
vator had been erected at the mouth of the 
river. To them it was the open sesame to a 
new fauna. 

Naturalists at last could get to the nesting 
ground of the golden plover, the stilt sanel- 
piper, the parasitic jaeger, the Hudsonian cur- 





In Manituba o Mother Watts for Sextuplets of More to Hutch 


A willaw pilsnrmigan’s lamiy usually vars from 7 fi 


1, bE at tion ao 1S eres bave. been fownil in a 
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(page Sth), (ul offen attempt to steal the eves 


lew, amd Harriss sparrow with a minimum 
of efort, They might have to walk only five 
or ten miles to find these birds. And now, in 
44 Wwe Were driving rizht op WILhin a stone's 
throw of many of them 

Of course, Chorchall is not in the teal Arctic: 
it lies 300 miles below the Arctic Circle, But 
lt Was Near encuch for cur work. 

As one travels northward from Winniper 
am! ‘The Pas. one sees what are sometimes 
locally called the False Barrens, of the 
Litthe Barrens, 65 miles before one reaches 
Hutton Bay. An extensive area of spruce 
forest intervenes. Then the train finally leaves 
the last spruce behind and for some three miles 
chugs across the real Garren Grounels and 
inte the station at Churchill, 

The vegetation proclaims that this is near 
the real Arctic, Only creeping birches andl 
Willows and low, scrubby laurels lift thei 
heads above the densely packed mosses and 


lichens that cover the rocks for miles. 


But evon here the Arctic is only beginning. 
Snow biuntings, ruddy bometones, black-betlied 


blovers, snowy owls, and whistling swans are 
not satished with these borderline conditions. 
They continge their sure flight on to the real 
North where thowsands of miles: of unbroken 
tundra make more of an appeal 

The borderline conditions, however, make 
tor the greatest concentration of bird life anid 
have mode Churchill famous among ornitholi- 
mists the world over, Many Arctic birds ex- 
tend their ranges down to the border of trees, 
arm] some Hucdéonian species extend theirs 
northwiurd to the Barren (srooels: 

Thus; withm easy walking distance, one 
hinds nesting such birds as the lesser vellow- 
legs, northern shrike, Bonaparte’s gull, rusty 
Blackbird, and black-poll wartiler, all of which 
range to the southward, and others, such a5 the 
willow plarmigan, golden plover, parasitic 
jJateer, and arctic loon, which are commoner 
much farther north, 
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Terror of (Mher Birds Is the Parositic Joedger, Shore-line Robber 


Sitranme and ewiit im fiat, jeer ve mahi 
bbhors’ cre pias at rune, Cin tifeies 
ie Ah 


their teigz 
- 
Pariithom Fier Sex, ili bey PEELS the PF Gath] 


It was the eighth of 
David and [ arrived. 
during the long winter 
stucked geninst the frame houses, and the 
dogs, the trappers’ proudest possession, were 
staked out for the summer where they would 
receive plenty of water and a generous i hunk 
of whole meat every other day. 

This was the season for whales—the white 
belugas that follow the fish up the river at 
high tide. When they come up momentarily 
for air, they lock net unlike the ierbergs 
amone which they sport." 


June when my son 
Sicizes, 80 mecessary 
months, Were Thy 


Whole Town Meets the Train 





Che citizens of Churchill are inendly people 
‘They were interested in what we were doing 
al were always caver to be ful, From all 
walks of life and from all paris of the country 
they had come, and all seemed to like the 
lace atid to hove no mmmediate plans for 
lenving. 





they poateesl th 
runge: tram al) block 


Winks 


SITES: 


food they force tome pnd pulls to diszerge: or on 
tiitdrn. Senaon, sen, and incdiviclual 
io sible-eray gh while 


The town itself ts still primitive in. mest 
respects: The winter: are long and severe, 
the summers short and plagued with insects. 
Entertainments are scarce and diversions few 
except for the arrival of the train, which the 


Whole town turns cut to meet. Vel the people 
ate Well satishet with theit lot and. like the 
hirds that frequent the townsite, they take 
thines os they find them. 


The 


Hoyts horned larks trot along the 
Gambel's sparrows and Lapland long- 


spurs nest by the back doors: the semi- 
palmatec plowers Jay ther eggs almost ariy- 
where on ¢xposed patches of gravel, and no 


one knows why they come to Churchill each 

June to raise families (Plntes V, 3X, XT). 
Certainly on their migrations they see 

thouszancs wre fool ts just ms 


of planes w 
abundant, where natural enemies aré oo more 





‘See “Whales. Goants of the Sea” by Remington 
hellner, Natal Grocnapmic MagartwE, Janueh’, 
1a40), 
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In Sorin Dark Feathers Hedin te Replace the Willaw Pigrovean's Winter White 


Always wearing po clhogk of invisifdlity, this bird 

i 1 E 
tall: in spring it blends with patch fi angw and in 
Dotiverd antl Arctic animals prim the plarmizan fos 


numerous, onl Where their offspring would 
stand as gow! a chance of surviving 

Early June shows littl color an the tundra 
The flowers that inunilate the Lindscape later 
are still sleeping, their roots. frozen in the ice 
a few inches below the mos. Indeed, the ii 
never melts nore than some 14 inches except 
in gravelly spots, and it takes a hardy plant 
to bloom and mature seeds uncer such. con- 
ditions, 

Phe grays andl browns, 


colden greens of the mosses and lichens, how- 


the lavenders anil 
ever, havea charm that & never eclipeed even 
by the pinks, yellows, ancl purples that. follow 
In such profusion in late June, At the height 
of the flowering season there remains « con 
serviitism to the colors quite im Keeping with 
the austere environment anid not at all com- 
parable to the garish hawkweedls, mustards, 
and goldenrods of more southern 

The evening was pleasant as we sat on the 
high tidee of Pre-Cambrian rock. overlooking 


gies. ot 
latituntes, 


OO the Acerth t af) whit 
rem nier it matched the 


In winter mecept for ite black 
tomiron (Plate TT ond page 514). 
winter ler) ik a enowhank 


the bay. It was-9 o'clock, but more than two 
hours Stl remained before the sun would dron 
below the honzon, and then for only a couple 
at hours. 

The ice had gone out of the river unusual 
early, clearing a space for several miles along 
the chore, bul the open water was etill filled 
With shicumering bergs that threw pale-green 
or rosy-pink. reflections acreés the deep bie 
of the bay. Beyond stretched the unbroken 
ce townrd Southampton Island, more than 
OO miles to the north, 

Off to the northeast ome could see on the 
horiaon misty cliffs which our maps told us 
there. The illusion was as real as 
Lhe rocks on which we were sitting, so fallitile 
is the human eye in the presence of a mirage. 





i 


Were hel 


‘Co Back.” Warns ao Brusgue Voice 

“Go back go back, go back,” came a voice 
from. behind 9 Then. with o 
loud cackle, the author of the sound flew into 


howe boulder. 
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Sie Inches of “Sandpeep” Seek to Cover a Large Nestful of Eggs 
Siulleet of shore bres, the lewst sendpiper ie sometioes mistaken for ita counit, the semipalmated <ind- 
meer (Pinte MPV). Tt Greeds from northwestem Aloka to Newfoundland, 


Two Churchill Neighbors, a Snow Bunting (right) and Lapland Longspur 


Both. breed near the top of the world, the andw umting Lavieg: its eqs aa far north at land if fond In 
migtition of an Winker feeding ground: the Lapland longer (Plate Xo) often pesociates with this bunting. 
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the alr to make himself more conspicuous. 

Landing about 50 feet from wi, he revealed 
himself as a willow ptarmigan, resplendent in 
the snow-white body plumage and chestnut- 
brown head and shoulders of the male in the 
breeding season (page 316), We had evi- 
dently seated ourselves in bis territory and he 
wie complaining in his vociferous fashion, 

Somewhere within a hundred yards there 
must be a protectively colored female sitting 
on a dozen strikingly beautiful eees—ileen 
huff with strong blick markings (Plate IT and 
page 314). Tt would be David's job te find 
that nest and mine to make color photographs, 
for we had come these thousands of miles, 
under the auspices of the National Geographic 
society, for the purpose of bringing hack 
natural-color studies of the birds of timber- 
line and tundra. 

Much would have to be crowded into the 
three remaining weeks of June—tramping the 
tundra, wading the slouvhs, searching the 
atunted spruces for the nests of those Arctic 
and Hudlsonian birds which we in the United 
states know as transients for a few brief days 
in spring and fall, ar as hardy winter visitors, 
Among them are some of the world's greatest 
travelers. 

Birds Fooled hy *Gieawayster™ 

One gains considerable familiarity with birds 
by watching them through binoculars, but 
there is nothing equal to studving birds at 
arm’s length to give real insight into their 
behavior, This is best accomplished from 
observation blinds set wp near their nests, and 
for successful photography this procedure is 
essential, 

Hence, strenuous but fascinating days lav 
ahead of us, with mile after mile of tundra 
to be covered before we could even locate a 
nesting pair of stilt sandpipers or molden 
plovers; to say nothing of the many other 
species (Plates IV and XIV}, 

Next step would be to watch them from 

concealment until they should unwittingly give 
up the secret of their nests; then to set up 
a blind so made ond so placed that it would 
not disturb them. 
_ The following day, perhaps, we could move 
it closer to the mest until it finally would 
stand within six feet of the birds’ home; then 
we would have only to wait for a day of sun- 
shine so that the colors would register ac- 
curately on the film. 

Finally the day comes. I crawl into the 
low blind with the cameras, one for stills and 
one for motion pictures, ane when all is in 
readiness David walks conspicuously away, 
If all goes: well, the bird returns within thirty 
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minutes, well satisfied that there is no one 
around, for he cannot count and & fooled 
by the disuppearance of the “go-awayster.” 

However, he may not like the looks of that 
oreat eve, the lens of the camera, staring at 
his egos; or he may not like the click of the 
shutter, Tneewrl, the reactions of no two birds 
are exactly alike, and the uncertainties of the 
gimme of life history studies, with the fascina- 
tion of watching unusual birds at such close 
minge, give one all the excilement of a major 
apart, Tf “our team wins’ —well, herewith 
are a few of the trophies. 

In a small lake southeast of Churchill is a 
large boulder from which the frost hus chipped 
a rectaniular block, leaving a somewhat pro- 
tected ledge that makes a suitable site for the 
nest af a herring gull (Pilate VT). 

L have sven herring gulls nesting on similur 
boulders in some of our Adirondack Inkes. 
Between the Adirondacks and Churchill there 
must be thousands of such rocks, But every 
year a pair of herring pulls passes them ail 
by, bound for the one in Fsabelle Lake ut 
Churchill. Ten vears before, when [ made 
my first stuches of birds at Churchill, the rock 
was eccupied, as it has heen every year since, 

Ten years ago, too, T photographed an 
arctic loon that was nesting at the end of a 
little peninsula jutting out into a near-by lake, 
The site was somewhat wnusial, for all the 
other loons’ nests of that region were on small 
islands: where they were Safer. 

Lows Gling to Old Nest Sites 

Imagine my surprise and pleasure, on te- 
visiting the littl: peninsula ofter a decade, to 
find a loon’s nest within five feet of the old 
site, The former home was now untenable, 
me the level of the lake had dropped several 
Inches; 80 the bird, which ordinarily laid its 
eres on the shore a few inches above the 
water without mweh pretense of 9 nest, had 
built up a platform of mud abowe the action 
of the small waves ane was sitting with no 
cover at all about it (Plate VIIT). 

Still another loon, nesting onan island but 
similarly affected by the lowering of the lake 
level, bad worn a channel ike that of a musk- 
ral to its nest, which was now several feet 
from the present shore line. 

Loons are practically helpless on land, be- 
cause their legs are placed ay far back, but 
they can propel themselves in very shallow 
water by a froglike jumping motion and a 
final leap to the nest, Rather than desert 
its chosen nesting site of the previous years, 
this loan had worn the channel and clung to 
the oll site in spite of its clumsiness and the 
attendant dangers. 
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“So Privacy, Even Here in the Far North" 


(in leet rues! enuce Hear Auikin Bay, 


clistuial ane doewtt i ber shoe-button eve 


iT): 


wears the white wing bare of ber black-capped prey-and-white male 


(Plate 5 anc) page 129), 


Cin att island in BRossabelle Lake we. cdis- 
covered about twenty pairs of arctic terns 
nesting (Plate NVI). Here [ found « dead 
tern With a bed! on ie leg bearing the titi,- 
her $6-359172 and the statement, “Notify the 
Kiolwzical Survey, Washington, Dy, C.' 

I sent the band to my [friend Frederick (2. 
Lincoln, whe has charge of all the cooperative 
hirdbanding work, atl he found that the bird 
was banded as a nestling at Churchill, per- 
hips on the sare island, by Mr. Albert 1. 
Wilk, of Camrosr, Alberta, on July 10,1937, 

In the meantime the bird had made seven 
round trips to the Antarctic by way of Europe 
antl Africa. Fach tip involved some 72,000 
miles, making a total of £54,000 miles, 

Just why this little tern could not be satis- 
fed with the coast of Maine or Labrador, Ice- 
land or Scotland, but had to travel possibly an 
extra 2,000 mile to Churchill; just why it 
could not migrate down the east const of 


Obve-creen amt block. plumage makes 


il [ vstrrya les black =peoll warbler Plone at the comers with 


her hard to see, bok: abe 
Mlack-piolis teovel far for their site 


Americn Instead of crossing the ocenn hefore 
lraveling south—-these ore mivsteries that-scien- 
tists have not yet satisfactorily explained,* 


Odvescy of the Golden Plover 


The golden plovers, whose great soecklod 
epes we found in the tundra moss about the 
mide of June, leave Churchill in’ August 
and! head castward over James Bay and across 
the Labrador peninsula to Nova Seotin or 
Newloundland. Here they-grow very fat on 
the abimdant “curlew berries” (crowberries) 
mtil they fee) ready for the trip south, 

Pwenty-four huteidred miles over the Atlan 
tic they fy: over Bermuda, over the man- 
rrove swamps of the const of Venezuela, neve 
stopping until they reach the lowlands of the 
Orinece River. 

*See “Chir Greatest Travelers,” by Frederick C 


Lincoln, in The Book eof Birdy, published by the No- 
onal Geogrunhie Soelety, 
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Here again they rest for a while before 
taking the next hig jump over 2,000 miles of 
Amazonian jungle to southern Brazil and 
northern Argentina. 

Several months pass before they reach 
southern Argentina, so it 16 time to start 
northward ouain almost os anon ms they 
arrive. | 

But they do not retrace their Might. Tn- 
stead, they crass the high Andes of Peru and 
cut across one corner of the Pacific to the 
highlands of Honduras, 

Then, when the urge to move again strikes 
them, they cross the Gulf of Mexico and enter 
the United States on their northward journey 
through eastern ‘Texas and western Louisiana. 
[tis March when they arrive here, and they 
are still in their winter plumage with pray 
breasts instead of black. 

Slowly they journey up the Mississippi Val- 
ley, acquiring new bluck feathers on their 
underparts, ond it is. mid-April when they 
itrive in the vicinity of St. Louis. 


There is no need of reaching Churchill be- 


fore the first of June, so they loiter on their 
war, frequenting ered pastures and plowed 
fields wherever food is abundant. Thus, when 
they finally reach the breeding grounds, they 
ate in their lustrous black, white, and gold 
liveries (Plate TV). 

The golden plover & not.a common bird at 
Churchill, In the 15 square miles of tundra 
where we did most of our bunting, we located 
only six pairs, and these birds restricted their 
activities to patches of dry, moss-covered tum- 
dra where the grays, yellows, and blacks af 
the lichens made them very inconspicuous. 

As with the herring gull, the Inons; and the 
arctic terns, we found their nests not far from 
the spots that had been occupied by plovers 
ten years before, The passage of ten years, 
the passace of a thousand years, perhaps, prt 
duces litth change in «a land where man has 
not interfered with the balance of Nature. 

The millions of miles traversed by golden 
plovers on their migrations, with the attendant 
hazards, serve to thin their ranks so that the 
suitable nesting spots never become over- 
populated: vet they continue to be occupied, 
generation after generation. 

Mighty Mite Flies 10,000 Miles Yearly 

Not far from the tern island we found a 
little Wack-poll warhler nesting in a stunted 
spruce {Plate X and page $19), It, too, must 
be conceded one af the world’s great travelers, 
for although it was not banded and we can- 
not trace the exact route that it followed, we 
know that no black-poll spends the winter 
north of Venezuela, 
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This littl mite of a bird, therefore, weigh- 
ing jess thon an ounce, must have traveled 
at least 10,000 mules from the time it left 
Churchill the year before, Surely gasoline i 
not the Igst work in moter fuel. 

Thus, os we hiked about the tundra and 
paid out respects to plover, curlew, and sand- 

piper, many of which winter in South America, 
we felt that we had come to a veritable ex- 
plorers’ eluls and that we were the merest 
novices in the sport of touring, Not until 
we have our individual planes and hop from 
(Churchill to Rio de Janeird and Timbuktu 
can we qualify with these feathered denizens 
af the Barren Grononeds. 

There were, of course, birds like the ptarmi- 
gan that claim Churchill for their permanent 
home. These birds do not migrate more than 

a few omiles to find the buds of willows and 
hirches projecting above the stew, 

(thers, like the tree sparrows that we found 
building their feather-lined homes in the bases 
af willows or litth spruces, wander svuthward 
only as fur as the northern United States 
(Pinte TX}, Indeed, with them we felt much 
at home, for every winter they come to owt 
window for seeds, and when we put bands on 
their legs we find the same ones returning 
year after year. 

T don't suppose any of the tree sparrows 
wintering at [thaca nest actually at Churchill, 
but it gave us a friendly feeling to see them— 
like discovering a buddy frim the old prep 


school in some outpost of the far Pacific. 


Ubiquitous Starlings Discover Churchill 

When Percy A. ‘Taverner and George M. 
Sutton published a list of the birds of Churchill 
in 1935, they included 146 species which hae 
been recorded from that area up to and in 
cluding their visit. Of these, fewer than 100 
are of regulir occurrence, and the rest are 
more ir less gcc bebertil. 

Every year a few individuals of species 
found to the southward overshoot their migra- 
tien schedule and arrive at timberline, where 
they do not belong. Tf a careful observer 
lived at Churchill liegt enough, he could, with 
out doubr, double: the number on the list, 
although some species might never be recorded 

a second time. 

Nearly every ornithologist who visits 
Churchill adds one or two birds, and our 
trip was no exception. We odded seven to 
the list, the most interesting, but also regret- 
tuble, perhaps, being the starling, four of 
which showed up on June [2. 

By some accident their number was reduced 
to three in two avs, and one uf the survivors 
hol lost its: tal, 
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rd | Lissa iif Hace ‘th niiflimn i bint uF niin 4 
A Much-traveled Vellow Warbler: It Flew from South Amertes to Hudson Bay 


In- a stunted willow fear theberitne at Churchill, Miniteba, it stops of last and builds its chtteny net 


cover] with Arche pucy-willow. down and dined with pitartilan feather Dike “suriner yellow fad” breerks 
Tum: narthern tarareia te Akaka mr incliyieduc ih ing rach iutther thon others tor frasons unknown 
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A Rcvtis Horned Lark on Four Olive-gray Eg¢s Awnits a Qundruple “Blessed Event" 
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Starlings were first introduced into North 
America from England in 1890 in Central 
Park, New York City, and have proved them- 
selves so adaptable: and so prolific that they 
are now the commonest bird in most places 
east of the Rockies, This, T believe, however, 
is the first record of their appearance so far 
north in the New World, 

Other birds not on the Taverner-Sutton list 
that were seen at least once during our three 
weeks’ stay were the redwing, cowhird, song 
snarrow, heise wre, alder iycatcher, an] 
barn swallaw-—all common birds a few hun- 
dred miles farther south, 

The robin, which was only an ocensional 
bird ten years ago, had become in the mean- 
time a very commen species in the spruces 
at timberline, am] o number of pairs were 
nesting about the town. 

Indeed, the only species which seemed to 
be much less abundant was the plarmigan, 
and it always has had its ups and downs. 
Apparently in 1944 it was again near. the 
bottom of the cvele, for we saw fewer than 
twenty birds and found only twa nests. 

The Hudeonian. corlews, once listed as on 
the downerade, have once more become 
abundant, anc their tremulous calle could 
be heard in all directions. | 

As we tramped the tundra we usually had 
one or more pairs in nowy attendance, for it 
i¢ thelr custom to fly toward an intruder, 
soolding loudly, and to escort him beyond the 
horders of what they consider their territory. 

To find a curlew's pest, therefore, one has 
to conceal oneself beyond this area, wait 
for the disturbance ty die out, and watch the 
hirds through binoculars. Usually within an 
hour the curlew woulil return to its eggs. 
Since there are few landmarks on the tundra, 
however, it was even then difficult to walk 
to the @xact spot where the bird had dis- 
appeared) (Plate: TIT). 

The «maller shore birds, like the northern 
phalarapes, stilt sandpipers, red-backed sand- 
pipers, and dowitchers, usually flew from their 
eges forty or fifty feet abead of us. But even 
when the approximate spot was noted, it was 
often difficult to locate their nests, go pre 
tectively colored are their emes. 

Honkers at Home 

Ptarmigan, on the other hand, would let 
ane almost step on them before leaving, ancl, 
since the females ane se protectively colored 
that they are invisible at five or six paces 
(Plate 11), their nests were exceedingly bard 
to fined. 

To one familiar with wild geese only as the 
conspicuous wedge of migrating birds during 


spring and full, their behavior on their nesting 
grounds may be a surprise, 

TE you take no notice of the old gander 
standing in the shallow water at the edge 
af a pond, he will honk wildly to attract your 
attention, 

Then you may walk within twenty feet of 
his mate, flattened on her island nest with her 
long neck ond head pressed to the ground, and 
not ever see her, thouch the short brown 
dedaes offer litth concealment. Indeed, she 
can-sneak off the eges without being observed 
and then nowily take wing a hundred yards 
away as if she were just leaving her nest, 

The pintail duck sometimes performed the 
same trick, but most of the waterfowl, of 
which the old-squaws and red-lreasted mer- 
matsers were most numerous, merely Topped 
from their nests at our approach and) this 
made them easy to find. 


Nest of Wary Harris's Sparrow 


Nest hunting among the dense dwarf spruces 
at tinbertine was really difficult, andl we oon- 
sidered ourselves fortunate in fitiding four 
nests of Harris's sparrow and one of the 
northern shrike. 

As mentioned above (page 313), the eggs 
of Harris's sparrow had never been described 
prior to the building of the railroad, and once 
ite completion made it possible to get to tim- 
berline during Jime, a race ensued among rival 
ornithologists to be the first to find them. 

The Harris's sparrow is a fairly common 

bird in the central United States during win- 
ter, and the naturalist Ernest Thompson Seton 
in 1907 found the nest and young in Last 
Woods on an expedition from Great Slave 
Lake to the Barren Grounds. It remained 
for Dr. George M. Sutton, formerly Curator 
of Birds at Cornell, to find the first: set. of eges 
on June $6, 1931, near Churchill. 

Since then a number of nests have been 
found, but the bird is so wary that photogra- 
phy is extremely difficult, and our single pic- 
ture af the bird on its nest fave us more 
trouble than that of any other bird, We spent 
nearly o week getting the bird accustomed to 
a blind, and then at the first click of the 
shutter she left and did not return until I 
gave up after two hours of waiting (page 339), 

The young shrikes left the nest the middle 
of June, indicating that nest building must 
have started in early May, when the ground 
was still oovence) with many feet of snow and 
the temperature was still far below freezing. 
Indeed, there were still many snowdrifts 
among the spruces when the young birds leit 
home, and we had a few snow flurries as late 
as June 27, 





A Dive Bomber Lands in a Treetop 


Honaparte’s gull frectently “divye-bombed" the 
avthor trom behind, theagh it: rarebe struck with its 
BL “She fede be oo rent, destrover of insects, which it 
cathers in the air and on the marthes and praities. i 
ranees from Almkea to the Hahamoas: around the Gull 
coast to Texas ond Yorathn, and winters from Wash- 
mgion i central Mexico, Tt is emall fort a gull, and 
in toe air it ilies lightly with the grace of a- tern. 
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The shrikes disliked our close approach to 
their nest, which was locate! in the bom ef cone 
of the taller spruces about 15 feet from the 
eroutd (Plate NID). When David climbed 
to the nest they attacked him furiously, strik 
ing his head and neck with bill, wing: and 
claw, It was suet as well for David that the 
bird was the size of a robin and not tht of 
i howk, 

Phe arctic tems: and Bonaparte's guile like- 
Wint were not timid in protecting their nests, 
and the latter bird in particular had a dis- 
concerting habit of dive-bombing an intruder 
irom behind, even at considerable distances 
from its nest. k with 





Though it selelom struck 
its bill, the AOCUrAry of tts bombs wae -ex- 
tremely disagreealle. 

Afnst gulls ne=t on the STO rea rocky 
lands of in marshes, but the Honaparte’s 
gull nests on horizontal branches of spruces, 
usvhliy -5 or 20 feet from the ground, We 
were fortunate in finding one ina dead spruce 
only five feet up. This made the building of 
nb blind much simpler, except that it stood in 
i pond where the water was knee-deep and 
jorsco le 

Churchill is rather far north for horned 
wrebes, but this same pond, which had heen 
lormed by the damming effect of the new road 
leading to the airport, gave chelter to two 
pairs, With great anticipation we watched 
one pair building its floating home, and when 
aiter a week, 7 could discern the female fat- 
tened on the nest, | waded cut to-see if fl was 
time toa set upea blind 

To my sorrow T discovered that the female 
was dened. Mer oviduct was clogeed with the 
first egg, perhaps the fire! she had ever tried 
to lav. There was no mark of wWolence on 
her body and her plumage was. unruiiled: 
a) 7 assurned that Nature had gone awry and 
that the bird had made the supreme sacrifice 
in trying to reproduce her kine 

Che olher pair was found shortly afterwarrl, 
and when they finally accepted our blind, 
which was unavoidably conspicuous, we were 
successiul in preserving their home life in 
kodachrome (Plate VII). 

A- few species at Churchill eluded us and 
we never found their nests, notably the Eyc- 
sonian godwit and the Bohemian waxwing 
The Litter may not have started nesting until 
alter we left, but we had several mairs of the 
iormer under observation and spent many 
hours watching them from concealment to no 
vel. 

Though seemingly attached to a definite 
area and behaving as if they were about 
to. give. up their secret, they invarinbly flew 
clear out of sizht—noaniy to return to the same 
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No account of Churchill and Hudson Bay 
would be complete without Some mention o! 
ite weather. To say that‘of the 21 days spent 
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all dayoon six. and clear half of the time on 
the other six, while the wind seljom stopped 
Glowing, Tre fiye some idea of ils te ‘kL leness 

ha day, Mr, Reid,’ e hotel 


I Said th 
proprietor, one of the ol sor pealdem! Le wl 
his Churchill weather, 

7 he replied, 


who Knew 


he oO Lar. 


lt was then 8 o'Clack tn the morning, and 
the <tin Was ob waht there was nota cloud in 
the sky and the wind was only moderate trom 


norik wits] 


WY on startet! 1 in his car fi the reservoir, threes 
miles away over the new highway. Befor 
we reached it the wind was howling out ol 
the north, the sky was completely clouded 
the temperature had dropped ten degrees, and 


a spurt of cold rain greeted we slepped 
from the cur 
“Never mind,” he said. “Lt may clear. 
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And sure encuch, with no change in the wind, 
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a Nesting Harris's Sparrow 
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it was dl clear by noon and the temperature 
was up 20 degrees. 


down in thi 
ifle of the nizht 

Wart 
left the 


mM cats ceuild «| 
Colel pi wi Mor CO OP 


midedle of 


li t 





ig evening Was quiet an 


ar uni 


es Slhitic= 


Lines Fl ree. OTe windy 





j T] 


\ 


t Was JIPeco SLT. I now Un & Pale mre uiToOp 
almost to [reesing bY morning, 
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Hudson lay and ils shining icebergs wert 
most restful, 

The long tramps. over the tundra hunting 
the nests of fare birds’ hours spent in 


mate ohbseryatin 


Aretn 


rary | H the itt 


; 
of che 


is S40 pe 
wnt 


the delicnte flowers peeping through the moss; 
4 1 uy | 1 

the ir nly pent He: Woe Downe ere Love 

bronmed Inds and trappers, all combined 


to make a memorable where the 


North | be 


eaperience 


erin, 


An Insect Community Lives in Flower Heads 


By James G. Neroram 


Ameritas Profle of Entomology, Cornell Cntovreity 


With Illustrations by Staff Photographer Willard R. Culver 


TS is the story of the discovery of an 

animal community that lives in flower 

heals, and a brief account of what I 

saw going on in it diiring a winter in Florida. 

The members of the community are mostly 

very small insects. They live in a shifting 

environment, and they shift with it. As in 

animal communities generally, there are a few 
lifetime residents and many transients, 

One species of plant, shepherd's needle 
(Bidens pilosa), supplies both food and shelter 
in flower heads that are scarcely larger than 
peas (Plate I). In these little heads the resi- 
dents live together as neighbors, each mind- 
Ing its own business, 

Among them there are producers, consum- 
ers, Parasites, and scavengers, all performing 
the usual community functions, Herbivores 
produce flesh: predators devour the herbi- 
vores; parasites feed within the bodies of both, 
and a clean-up gang removes the remains, 


Inseet Hotel Found by Accident 


T came upon this community by the merest 
chance. I was standing beside a car on a 
swamp maid in the Fverglades of Florida at 
Ochopee, waiting for a friend, when I noticed 
that the flower heads of shepherd's needles 
at my feet were partly licking in the showy 
white tay flowers and that some heads were 
LESS pet. 

I got out my knife, split a few of these 
heads open, and found that some of the outer 
florets in every head were developing little 
swollen green galls with yellaw tips instead 
of black seeds, 

Then T cut away one side ofa single: gall 
and, with the aid of a Jittle magnification 
from omy ever-ready pocket lens, I found that 
a gall midge was developing inside (Plate 111). 

Opening more heads, 1 found other residents, 
minty the young of flies and moths, Tt ap- 
peared that each kind of resident had its own 
place in the flower head. Gall midges dwelt in 
the florets toward the outer side of the headl, 
while littl fies developed in those at the cen- 
ter. The young of moths, minute caterpillars, 
ranged through the head more widely, eating 
through the layer of developing seeds. 

These were the principal producers of flesh 
in this community. Closely associated with 
them, as we shall see later, were numerous 
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consumers: predaters, parasites, scavengers, 

T collected enough heads to All two big cont 
pockets and returned to the Hass Biological 
Laboratory at Englewouw!, Florida, to study 
them. I found T had “brought coals to New- 
castle,” for shepherd's needles were yrowing 
along every roadside there (page 341). 

The heads were tenahted by the same in- 
sects and marker with the same signs of their 
presence, I had only to look to find them; 
I had not looked. The plants were too com- 
mon—just weeds. But when once shown the 
sigs, little Helen Hegener (Plate 1), who often 
went afield with me, could find the insects as 
well as T cold, 


Shepherd's Needles Offer Home, Food 


At Englewood I made a preliminary study 
of this community as time permitted, through 
the winter months: I alsa collected more 
heads on chance visits northward to Venice, 
Sarasota, ond. Lakeland, and eastward tu 
Punta Gorda, Arcadia, and Clewiston. These 
same resident insects were present wherever 
shepherd's needles grew. 

Now, a word about this weed which, directly 
or indirectly, feeds a whole community and 
also. provides shelter for nearly all the mem- 
bers of it. Tt is a white-flowered member of 
the same genus of plants as the better-known 
pestiferous vellow-flowered weed called Span- 
ish needles. Like that one, it produces seeds 
with two long barber prongs (whence the 
name Bidens, meaning two-pronged) that 
stick to woolen clothes. 

Tt is also a honey plant of some importance. 
The flowers are very pretty and give off a 
delicate fragrance. Honey made from their 
hectar has something of the same fragrance. 

This Bidens is a commen roadside and path- 
side weed in the coastal areas of southern 
Florida and throughout the West Indies, It 
isa tender plant that is killed by even a light 
Frost. It is Jong-lived and vigorous, but it 
dies back from the top after fruiting, and 
comes again from below in new branches that 
appear in an all-season succession. Thus it 
is in flower and in fruit every day in the year, 

A continuing insect community requires the 
continuing food supply that is assured by this 
steady fruiting (page 344), 

The developing flower heads of Bidens are 
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in Flower Heads a] 


Only Weeds, but from Them He Wrong Absorbing Seerets 


Neer fue Flora lal 
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jirry residents | pages 340 ano 256). The midec 
nly ahowl o seth of of teeth lone wad other Lit ii 
t BDO sanitary Micnhages of choice 


Yery Dea 
Until the heads are nearly prown, they 

are quite secure packages, for the scales that 
enclose the sides of the head bend tmward, 
meet by their edges, and tightly seal the top 
When the enclesed florets are realy for _ex- 
nosure these scales Lift their Lips UmCOyering 
the massed florets of the disc, which then are 


free to grow upward. 


Cucets Troop in Opened Front Door 


First, single marginal white ray flowers pro 
ect their plavbed tops straight up, white with 
faint tines of qjurmle on the marging of the 
folds. ‘Then they unfold and spread out flat- 
Wise, showily The yellow tubular fowers. of 


the disc follow along, rising and opening pro- 


iwi 
shure the 
Store than 40 
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hroke of Aiden: pilex, commonly known s+ 
and woarted inaect inbuibliant whieh 
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and fies which start the cycle of goroe-and-be-killed on 


Imre minite 


greskively in circles from outer tim to center, 
aver a period of about two weeks, 

When the covering scales of the tnvolucre 
iit, they open the front door, so to speak. 
Che insects then slip in and lay their eszs, 
They have to be prompt about it, for their 
brood must complete its growth before the 
cic k-growing seeds heoome too heard far them 
to «at. 

1 has glory 1&8 about the way the members 
of this community live; how they manage to 
ret olong together in the flower heads, indine 
thereall that the best of communtties can offer 
ood, Shelter, and ft conditions for the nurture 
Of their youn. 

[ studied the population of these flower 
heads first by direct examination, opening them 
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In glass jars with removable covers anil cap- 
turing the adult insects day by day as they 
emereer! from the heads in the wars (page 355) 
[ then isolated 
made o be 
[Orre: find Bamt of a few of the Sees 

[ began with the resident member I first 
encountered, the seed destroyer which causes 
the greatest deformation of the plant and the 
predtest involvement of other members of the 
community. [ta frail tte midge about 
one-sixth of an inch long, pale brown and 
pattemniess in color, with slender lews and Jone 
hairy antennae, It is much smaller, slen 
dérer, and paler than a micscquita, 
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The female midge has a long ege tube (ovi- 
positor) at the end of her baty with which 
che inserts her eggs deep in the chinks be- 
tween the crowded flower bucis of the bead, os 
soon as the way to them is opened by the hit- 
ing of the protective covering scale 
The presence of the eqg-and of the micri+ 
scopic larwo that quickiv hatches Trom it has 
in astonishing effect upon the growth of the 
hiitle iwer, 

The larva enters it pear the baee of the 
unopened coroiin, of petals, above the p 
that will form the seed, This middle part 


then owel| “4 Verda tielar Laas } I 
Loe HekS ol Let Cet hy 


ae et 


the stimulated 
overerowth of new tisswe anil forms pn hollow 
gall, green on the outside, thick walled, and 
lined with a: soft 


white, spongy webbing. 
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When the eall is older, the middle tissue of 
the wall turns black underneath its cont of 
shining green: 

The growth of the seed below the gull is 
stopped: the tip of the corolla above it remains 
yellow, hut never opens. Inside the cavity: of 
the gall the little white larva feeds upon the 
blunt tuices that ooze from the spongy lining 
of the wall. It hos only to absorb and as- 
simiate the food prepared ancl lirought te it 
by the plant which is ite host. There is here 
a power of control over a plant's productivity 
hy mere presence (common to all gall makers) 
for which science hos as yet found no full ane 
satisfactory explanation. 

The larva grows with astonishing rapidity. 
It attains full size ina few days, even belore 
the central florets of the head have opened, 
It then transforms within the gall into a shiny 
amber-brown pupa (the middle, or resting, 
stage of an insect's life history, during which 
larva. is being made into My: in butterilles, 
the pupa often & called a chrvysalis). The 
midge pupa has a short triangular spine pro- 
jecting from the front of its head, 

When a gall is opened, there may be found 
in it afat, sult, white midge larva half filling 
its cavity: or, if older, a shining brown pupa: 
or, not infrequently, the lorva or the pupa of 
a parasite that has eaten the midge, 

If the midge has alrenly transformed anil 
flown, there will be left the empty pupal skin 
from which it emerged, sticking out of a hole 
near the top of the vacated gall, 

Adult Midges Noeturnal 

Tt is probable that the adult midges are 
strictly nocturnal in their habits, T have never 
seen one in the field but-only in my rearing 
cages, where they sit motionless all day long. 

The presence of gotls in the flower heals 
may he easily detected without opening them, 
for conical tips of the unopened yellow buds 
at the green gall summit are visible among 
the brown and withered corollas of faded 
flowers, or at the sides of the barbed spines of 
the maturing seeds. Also, if the walls ore 
numerous, the heads will be swollen and will 
be hard and uneven to the pressure of finver- 
Lips, 

The galls rarely ocour singly, Usually sev- 
eral are present and in contact in a head, The 
extreme range in numbers per head that I have 
found is from one to seventeen, They are in 
the outer rows of cise flowers, never at the 
center. Though normally more or less fop- 
shaped, they may be variously ridged and hol- 
lowed by mutual crowding during growth. 

Gall midges divert the energies of the plant 
fram seed production to feeding their own 
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helpless larvae. They do not interfere with 
the muaturmg of seeds at the center of the 
beads, ‘They live and let live. 

Three kinds of litthe ties (true Mes,or Dip- 
tera, with two wings! are alike in their seed- 
eating habits. They choose the center of the 
flower head as the place te lay their eggs. 
Ther larvae enter single corollas near the base 
and eat their way downward through the 
developing seeds, 

The lorvae are soit, white, cylindric, head- 
less and levless creatures, blunt at the rear 
and tapered forward to the place where a head 
would be expected but where there is only a 
mouth. They lack true jaws for chewing, and 
they feed by tearing up the plant tissues with 
a pair of sharp tilack hooks placed within the 
mouth. 

They simply wallow in the Wherated juices 
ef the plant, ond are so sticky that when re- 
moved from the seeds they adhere to anything 
they touch, ‘They consume the substance of 
the developing seeds and grow exceedingly fust. 
Then they pupate within the cavity that they 
have eaten out. 

The larvae feed head downward, consuming 
all the substance of the developing seed as 
they advance, but when fully grown they turn 
around and pupate head upward, toward the 
outer world, Each forme its pupa within the 
loosened and hardened, and inter contracted 
and barrel-shaped, larval skin. 

At first it is white, but it turns brown in 
drying. It is stuck fast ton purtly enveloping 
scale which the adult fly leaves behind when 
it emerges throuwh o circular slit near the 
front end. 

Larvae Like Liquid Dict 

Larvae of midge and fly have very diverse 
fecding habits, thouwrh both require Liquid 
food. The midge larva does not eat the seed: 
it merely diverts the food from forming a seed 
at the bottom of 4 floret to fonming a gall in 
the corolla higherup. Its food exudes in liquid 
form from the soft tissues of the inner wail 
of the eoll. The fly larva tears the soft tissues 
with its mouth hooks and sucks: up the juices 
so released, 

The largest of these three files seems to have 
no common name, so I shall call it the Band- 
wing (Plate IT). Its scientific name, Xen- 
fhaciura insecta, is out of all proportion te the 
sixe of a fly that is only a sixth of an inch 
long. This dainty litte black-backed fly has 
hig green eves, drooping yellaw antennae, and 
a row of stiff white bristles set across the rear 
of Its head like a back comb. Its under parts 
and legs are clear yellow. 

Gleaming, resplendent wings are like ban- 


Each Open Flower Head Is an [neect “Grand Hotel" 
Hicseome of the Bidens pilosa weeel are scenes of denilly drome, with predators 


preving on peaceiul browsers while pacasstes bedevil both 
bisected flower bead at lower right rests the pupal eqee of » Bandwing fv. (Plates 
TT and I). The midge at right and aptiid at lower teft struggle helplessly in 


silken spider threnits, 


ners, black from base to tip, with large trans- 
parent triangles of a elassy clearness cul out 
of both front and rear margins. There are two 
er three littl transparent peepholes in the 
black. 

This fly belurves as if quite conscious of the 
elegance of tts dress, I[t struts this way and 
that, making [fittle vaciilating torms, then 
stands momentarily flirting its wings, turning 
each like g fan, in a manner that recalls the 
actions Of a girl model displaying the Intest 
stvies at a fashion show, 

The wing pattern ts obvious camouflage. 

I have seen the adult female fly in action 
among. the weeds, walking on top of young 
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head ws if tn search 
of an early-opening 
cluster nla which to 
push an ewe. 

[ have seen a. fy 
larva hanging with half 
its leneth inside a bole 
that it apparently had 
just mare in the side 
of an unopened floret. 
Atter entering the oo- 
rollu, it bores down 
ward info aml through 
the see! and then, be- 
ing not quite grown, it 
evupes laterally into 
the aides of two or three 
adjacent seeds, 

All the way down it 
has been leaving a trail 
of natural adhesive, 
As thi cries, it fastens 
topether «a number of 
withered] corollas at the 
top and a number of 


Hower scales at the 
Sides. ‘Thee remain 


nitacherdd and come off 
the heads together at 
the scattering of the 
sees, Sometimes two 
or three ar even four 
flies may grow up side 
by side in a single 
head, and then all are 
masse together at the 
center. 

The propa period 
lasts about seven ciys, 


spotwing Waulks 
Sedately 


In the center of the 


The Spotwing fly 
(again T have fownd no 
common name and, not 
wishing to say Porexyvnu picciola, have made 
up ane) is smaller, only abéwut an eighth of an 
inch long (Pinte I). It lacks any marked 
body color pattern but has distinctive wings: 
They are gray, with « large number of unequal 
roundish transparent spots that vive it the 
appearance of a dissolving film, through which 
the black supporting veins af the wing show 
plainly. It does not flirt its wings but walks 
arcund sedately. 

Though often abundant, it is hard to see 
in the field. 7 made one stroke with my col- 
lecting net, trying to catch w syrphus fy on 
some freshly opened Mowers, and caught along 
with it eight Spotwings I had not seen at all, 
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Cut Open, a Flower Head Reveals -o Nursery Nearly Ready for Release of Winged Insects 
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, Larva, Comoufllated and Spine-arnored, Stands Guard over ao Plant 
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An Insect Communit 


| hove obeaeoeed the 
female inspecting the 
Hat Lips if LUNE Thee 
corollas, With her long, 
lelescopic-joinkeald ovi- 
Pesilor, she tan plier 
her Gauze for down he 
tween the corolla bases 
of young florets 

The Clearwing tly 
facain Of mv own chris- 
benign, for whl is per- 
laps 2 new species of 
lerumita) ie the emall- 
est of these three im- 
rant members of the 
producing clase fi the 
lidiens-heacl = cConmnie 
nitw. ft t onky alvout 
u finth of an inch lone. 
It 1 black or blackish 
all over except far red 
dish eves, nel its wings 
ae Quile transparent, 
In tts habits dt 1% fuoch 
like the other twn. 

Randwing, Spotwing, 
ancl Clearwine are di- 
rect cumpetitors for 
filace and food and 
shelter, Their lorvae 
Lear oup the juicy yours 
sherds, live on the tiie 
contents, ane erow fat. 
They “turn grass imto 
hesh. Oniy the greedy 
catervllars, to which | 
now Come, Ae hore WwH- 
portant producers i 
the Bidens community. 

Moth larvae (ca 
Caterpillars by nearly 





every bdely ) dlirniene the 9 teeth 
heade of Ridens fowers Worm” {pee 24). 


In two ways. Some 

[hat are very small live within the beads and 
eat the seeds; others, a little larger, stay on 
top and browse on the corollas. 

All moth larvae spin silk. 
lining their burrows and brown pellets of ref 
use Stewed behind the silk are sure signs of 
ther presence in the heads 

[ hac most fun trving to learn the ways of 
one of the smallest of these moths, a little 
Pratonig, perhaps os yet undescribed (Plate 
Vb. The acult is a tiny atom af a lepicoy- 
teran, with a wineepread! of phoyt «2 third of 
an inch. Lt is silvery gray, finely mottled with 
eeales of bron ar black: 
brown Ctoss the forewines. fringes 
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led Here anne faded Aifens plow Mowers bs o 
_ Figtit with bent to befits that lees comoulaged piel by tting aff pieces of corollas 
urd fastening them to the spines on its bark 
vided driticolety, this creature ie akim to the commen 


Silken threads 


Faint bars of 


in Flower Hleact 453 


Puzzle: Find the Caterpillar 


lmoper” caterpillar (at wpe 


Lara of a beautiful pes-erren 


era wring 


tawny Scales hong to their rear margins, and 
there is a font wash of mse pink over the 
iroot wing teondes 

T did not see a single specimen of thie moth- 
let in the field, but it emerged in my cages in 
come numbers, Tt i. nocturnal Ry day it 
S16 ona dried stem in a seemingly unbalanced 
posture, so unltelike as to escone notice 

The larva is. a pale little prublike coter- 
pillar, J found a very small one half inside 
al freshly eaten hole tn the side of mn uUncpener| 
corolla. Tt ents its way downward into a seed. 
feeds a while within it, and then tunnel Iater- 
ally into other seeds, 

If walle are encountered. the larva seems tn 
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prefer their softer, juicier tissues, When there 
is a midge pupa in the jall, the larva then 
eats that, Keven after T had’ seen much of its 
browsing in gall tissue, | was loath to believe 
it would eat flesh. Hut finally T found the 
larva at the entrance hole it hal eaten in a 
eal, with a half-caten midge pupa inside the 
fall. — 

The lurya when grown pupates in its bur- 
row, On-emergence as an adult moth, it leaves 
its empty pupal skin sticking out of the hole. 
This empty shell may easily be distinguished 
from that of the gall midge by lack of a horn 
im the front of the head and by having wing 
sheaths for two pairs of wings. 

Seed-eating larvae of at least four other 
kinds of moths live within the Bidens beads, 

Adults of all four came out of the heads 
T collected and put in my glass-jur rearing 
cages: Two: are much like the Phalonia in 
size and habits, Two are larger kinds, 0 single 
ene of which may devour all the seeds in a 
head, Such ravage by many individuals would 
be-a scourge to the whole Bidens community, 
but the many parasites of these lirger ones 
seem to keep their numbers down. 

The full-grown larvae leave the beads and 
spin their slender cocoons in a corner of the 
rearing cage, amid a tangle of silken threads 
that looks like the work of spiders. 


Colors Camouflage “Loopers” 


Other caterpillars live not in the heads but 
on them, These feed on the corollas, Be- 





emuise they do most of their eating after the 


flowers have been fertilized, they do the plant 


little injury. Two of them. Intrigued me by 


the perfection of their protective resemblance 
to fading corollas, They live out in the light 
where color counts, and their colors protect 
them well, Both are caterpillars of the kind 
popularly known a3 “loopers." 

Who haz not had himself measured, inch by 
inch, for a new suit by a green “measuring 
worm” that had come down from a treetop to 
his shoulder on a Jong swaying thread of silk 
so fine that the thread was almost invisible? 

These Hidens loopers are very inactive. 
The one shown on page 353 sat very quietly 
for this photograph, It is the larva of-a very 
beautiful pea-green moth (Svechlora denti- 
culate) and is camouflaged by its own efforts. 
Tt fastens bits of corollas to the tubercles on 
its own back. Uneer these its concealment is 
perfect, T had been handling the flower heads 
in one of my rearing jars for several days 
before | saw one larva that must have been 
repeatedly before my eyes. 

The other is marked protectively by the 
colors in its skin: a ground color of brown, 
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the shade of withered corollas, with yellowish 
qiidrangular spots glong the sides, one on 
each body secment, lined up like the windows 
in a railway coach, | 

Two groups of animals, thrips and mites, 
are the mest constant residents of all in Bidens 
flower heads, They ore so. minute as to re- 
quire technique that I could not use with the 
equipment I had available. They are small 
enourh to enter bodily into the crevices be- 
tween flowers, or to go down in the depths 
of the corolla tubes and live there, adults and 
young together, Individually they areso small 
that the damage to the plant is usually negli- 
gible. 

Aphids, Mealy Bugs, and Their Tram 

Aphids and mealy bugs; being sluggish in- 
sects, are unable to gain aceess to the rich 
stores of food within the Bidens heads and 
must content themselves with sucking: sap 
fram the outside. With their slender tubular 
beaks they penetrate to the sap channels of 
the plant. . | | 

Gregarious, they habitually cluster around 
the base of the Bidens head and wp its sides, 
where new-formed tissues are softest and 
where sap flows most. freely (Plate VIT). 
They ure enormously prolific. Young and old 
remain together and quickly form colonies, 
Quite unarmed for defense, they invite aggre= 
S101. 

As is well known, both aphids and mealy 
bugs secrete honeydew. The colonies ore at- 
tended by ants which gather the honey and, 
in a weak measure, herd the colinies, driving 
away some of their enemies: (Pinte VI).* 

Among their predatory enemies, a comspicu- 
ously colored ladybird beetle (Pilate IV) was 
much in evidence. Both the adult and its 
larva could be found devouring the helptess 
aphids, cleaning up entire colonies in a re 
markably short time, | 

Another precater tn the colonies of both 
aphids and mealy bugs is the larva of the 
flawer fly that has the roistering name of Bac- 
cha (Aaccha clavate), [ts very inconspicu- 
ous, Though quite common, | discovered it 
only by first finding the big red ants that were 
attending aphid colonies, and then searching 
the flower heads near the ants, 

The Baccha latva is headless and footless, 
with «a body nearly long enough to encircle the 
flower stalk at the base of a head, It seems 
to stay in place there constantly (Plate VT). 

At the tapering and pliant front end of the 
body it has a pair of murderous mouth hooks, 

*See “Stalking Ants, Soyage and Civilized." by 
W. M. Mann, Nartonar Gooomapmic MAGALINE, 
August, 1954, 
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I watched «1 Baccha larva that seemed to be 
stlecting its food. Tt lay in the midlet of an 
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bers one by one, feeding almost incessantly 
until all are wone. Then it travels laboriously 
down a twig to a fork and up a branch to an- 
other head to find another colony, 

Its method of locomotion is the strangest 
T have ever wen. Tt travels sidewise, both 
up and down, with its soft, footless belly all 
the while partly enwrapping the stem, It 
moves, not at all as a snail glides, but by 
lifting alternately front and rear ends, swing- 
ing them sidewise and setting them down again 
farther ahead), Its trail, if it left trail, would 
be a zigzag streak down oné side of the stem. 
Its progress is slow, but it has not far to go 
to find another head. Possibly it may be 
vided by seent: possibly it may feed again 
or starve, according to the bestowal of Provi- 
dence. 

In the train of the aphids and mealy bugs, 
besides the friendly ants and the hostile preda- 
tors, there is also a hest of parasites, Auainst 
all these enemies their only hope of continuing 
upon the earth lies in their extraordinary 
fecundity; millions of them may be killed, but 
by chance always a few survive, 

Intruders Attack Flower Guests 

Now that T have added aphids and meals 
bugs to the midge and fly larvae and cater- 
pillars first discussed, | have named all the 
important preducers of fiesh that I found in 
the Bidens community, As in communities 
generally, both animal and human, the con- 
sumers outnumber the producers in kinds. 
The larger of them are in this case predators, 
and the smaller ones. parasites, 

Some of the largest of the predators, spiders 
and ambush bugs, hide among the flowers in 
the head and lie in wait for the butterflies and 
moths that visit the flowers for nectar. Sev- 
eral times T found a beautiful blue buttertly 
(Plate VITI) held fast in the clutches of an 

The bugs use the flower only for cover: 

They were rarely seen by me when I was put- 
ting the flower heads into the rearing jars, but 
came into view some time later, when moved 
out by hunger, Even the largest of them are 
hard to see, One big ambush bug did nat 
leave the drying heads to report “present” 
until it bad been in a covered rearing jar 
12 days—plenty of time to work up an 
appetite. 
Four kinds of flesh-eating fies (Tachina) 
came out from the heads in my cages in small 
numbers, These follow the larvae and cater- 
pillars into their burrows, destroy them, and 
transiorm into pupae in their shelters, 

As for scavengers, there is not much of a 
clean-up job to be done in these heads, for the 
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seeds ripen and fall as litter. But there & one 
very litth red midge larva that J have found 
frequently among the wastes left by the other 
larger larvae among the damaged seeds, It is 
not a gall maker, Tt belongs to a group of 
inidges, some of which are scavengers, and jt 
is probably one of that habit. 

The number of parasites that my rearing 
jars yielded was astonishing. They out- 
number all other Insects (except thrips) put 
together, As yet, [ have done nothing with 
them but save the specimens and send them 
to Specialists for naming, Nineteen species 
have been found, among which are two that 
are new to science, Much further work will 
be required to determine which parasite be- 
longs with each host. 

Tenants Arrive by Air 

The foregoing account of same of the more 
Important members of this Bidens community 
inclurles only those insects that have emerged 
in my fearing jars alter the heads were in- 
spected, cleared of scatterlings, and put into 
the jars without stems or leafage. By such 
simple metins more than 40 species of residents 
wette found. I[ count only these insect in- 
truders that find food or shelter or both in the 
heads of Bidens pilosa and that are entitled to 
be called permanent or temporary residents. 

This animal community exists as a nomad 
population dependent on the Bidens flowers. 
Tts members arrive at the flowers by air: flyin 
insects, ballooning spiders, and mites so anat 
that they drift about on ‘air currents. 

They must be small, for there is little food 
and Jess standing room in the flawer hears 
They must be quick-prowing, for the time 
when newly hatched larvae can find floral tis- 
sues soft enough for their survival is very 
short indéed, and proper timing is all-inypor- 
tant. 

This community, Ike every other, has its 
svatem of checks and balances. Its members 
have their ups and downs. In December at 
Englewood I found that nearly every Bidens 
head bad galls in it. The midges in the galls 

were heavily parasitized, A month later the 
parasites had so reduced the gall midge popu- 
lation that J could find scarcely one pall in a 
hundred) heads, 

These parasites, having then destroyed thelr 
own food supply, all but disappeared. A tem- 
porary rise in the population of the two-wingesl 
fies Iollowed, bringing in a new set of para- 
sites, While the numbers of single species 
thus fluctuate, the collective numbers of car- 
nivores, herbivores, parasites, and scavengers 
remain more constant, for they perform con- 
tinning community functions, 
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New Frontier in the Sky 


By F. Barrows Coiros 


So-Said three scientists to me one 
thay at the great Army Air Forces re- 
search center at Wright Field, Ohio, 

That is the guiding watchword of the men 
who today are rapidly opening up the newest, 
strangest frontier of the earth, hich in the 
vast, cold, blue depths of the sky. 

This new frontier lies overhead in the “ocean 
al air,” the atmosphere, which envelope >the 
entire globe as the skin envelops an orange. 
It extends from the surface up to a height 
af perhaps 600 miles, to the very top of the 
atmosphere, where the last few scattered mobe- 
cules of air merge into the vacuum of outer 
space, 

Most of us, up to now, when we thought 
about geography, thought only of the land 
and sea and did not include the otmosphere. 
But today the Ace of Filght has given peog- 
raphy a new third dimension—upward. 

You've heard a jot about aviation, but 
probably not so much about the ecean of air 
in which it operates; ‘This ocean of air, this 
new world aloft, is fast becoming as important 
as the ocean of water. Things are happening 
in it that will affect your destiny and mine 
as much, perhaps, as anything down here 
helow on. terra firma, 


ee T° POSSIBLE’ is now an obaolete word!” 


Heroes of Sky Ewploration 


Until recently nobody knew much about the 
ocean of air except for the first few miles above 
the eurth, where weather and storms originate 
and circulate.* Tt was only alittle over ten 
veors ago that dering explorers beaut bo pene. 
trate higher and Captains Albert W. Stevens 
am! Orvil A. Anderson (now respectively 
Lieutenant Colonel, retired, and Major Gen- 
eral) made their historte stratosphere tight 
in the National Geographic Soclety-U. 3. 
Army Air Corps balloon Explorer If, reach- 
ing a record altitude of 15.71 miles.t 

Today, with rocket-driven miseiles such as 
the V-2 bamb climbing five times that high 
(pages 384-86): with radar signals being sent 
to the moon at-frequent intervals (page 482); 
with world-wide wind belts being charted for 
the use of airline routes a5 Girefully as ocein 
currents are for ships, with jet-propelled ait- 

plunes crossing North America in fowr-amd-a- 
sepa hours, and 1,000-mile-per-hour planes 
predicted, the ocean of alr has acquired a new 
and urgent importance (page 390). 

We're finding stringe thine= in this new 
world overbead, To petetrote it, to lear 


F 


to live, work, travel, and fight in its upper 
depths; mun his to overcome barriers and ¢liffi- 
culties unbike anything ever encountered by 
earth-bound explorers. 

- (Jueer behavior of the air around an airplane 
when it nears the speed of sound ix one 
mystery of the ocean of air. When Maj. Fred 
Borsodi of the Army Air Forces put a new 
fighter plane into a high-speed test dive fram 
40,000 feet, he was sturtled to-see a strange 
ripple tiving steadily across one wing. 

When he reported the occurrence to his com- 
manding officer, the latter only smiled and 
said, “Fred, those dives ure pretty strenucnss, 
Better take a little leave.” Hut, later, motion 
pictures of these mysterious: ripples were ob- 
tained (page 405). 

These pictures were the first visible evidence 
onan airplane of the strange phenomenon af 
“compressibility,” a very teal barrier in the 
sky. As intangible os a gust of wind but ox 

“solid” in its way as a stone wall, it has pre- 
vented airplanes from fving faster than the 
apo) of sound. 

When Airplanes Vie with Speed of Sound 

Tt so happens that when an airplane reaches 
the speed af sound, 661 miles per bour in the 
—67° F. cold at 40,000-feet altitude, particles 
of air cannot get out of its way fost enough 
ta flow smoothly over the wings and provide 
“lift” in the usual manner, 

Instead, they form “shock waves” that hat- 
ter at the airplane structure, spoil its lift sn 
that it may fall out of control, and even may 
tear off rie of the plane. Those shock waves 
were what Major Borsodi saw and photo- 
graphed on his airplane wing, 

High over the Japanese islands, at 30,000 
feet, our B-29s ran into terrific head winds 
blowing 300 miles an hour, stronper than any 
winds ever encountered before by cur bombers. 
These winds caused some of the B-29s to tly 
backwards ot times, since they blew faster 
than the B-29s° own forward speeds, 

In the cold, rarefied air at 43,000 feet a 
mans bined literally would boil because of 
the reduced atmospheric pressure if he flew 
te that height without protection, 

At 40,000 feet a breath of fresh air is anv- 

*See “Weather Fighla and Works for Man," ley 
F, Barrows Colton, Satiowar Grodearmic Manage, 
December, 144 

* See “Man's Farthest Aloft" bw Capt, Albert ‘W. 
Stevens, Natiosat Goonaroic Macaztme, January, 
ate, and “Ballooning in the Strotesphere.” by Aue 
guste Piovard, March, 104.4, 


380 


thing but healthful. for it conmtaine too little 
oxygen to sustain normal life, Lack of oxygen 
at-hieh altitude may impair a pilot's judgment 
mac intelligence, epoil his coordination, drain 
away his strength. Worse still, like a drunken 
man, he does not realize his condition and 
believes he 1s as good as ever (page 406). 

On a bombing raid over Germany one pilot's 
oven mask became disconnected, Almost 
instantly his brain began to play tricks. He 
told the crew over the “intercom” phone that 
he was coming down, lowered his wheels and 
tried to land on-a cloud bank at 13,000 feet, 
Then he anneuticed that the airplane was be 
low ground level ond be was going to get out! 
Fortunately the navigator reconnected his 
axveen supply before more d: fe was done, 

In this queer, topsy-turvy world aloft, the 
turbine wheels in the new jet-propelled air- 
plane engines run rea-Ae? alithe time! Sound 
ihowss nit carry well in the rarefied air, making 
pilots’ yoites sn weak that they cannot he 
heard distinctly over the radio aleve 20,000 
feet without special amplification. 

But exploration of the new world of the air 
is belong pushed despite all hazards and ob 
atacles, Air commerce is spreading over new 
routes all arquned the ghabe” 

Aitlines now are operating primarily in the 
ocean of oir, independent of the land or sea 
except for radio and the times when planes 
come down to lake on PASSENKETS OF Cargo. 

Sew problems artse mm this age of flight. 


Cites Must Clean Up Air, Too 


Air travel, for example, has emphasized a 
new teasoy for doing away with the snvoke 
pals that hong over some industrial cities, 
Smoke may reduce visibility near some cities, 
jist as some harbors are hidden by fogs, so 
that an airplane may have to land “on instru- 
ments at an airport, even though visibility 
is. perfect over the surrounding country, 

Afso, fust a¢ hidden reefs anal treacherous 
rip tides hove been charted in the oceans, 
today a special airplane carrving Army and 
c™ilion technicians has heen scouring the 
world for areas of bee thimidergtorms ancl 
the radia static that goes with them. 

Deliberately seeking the “world’s worst 
weather,” this plane has been surveying regions 
over the Caribbean, Brazil, North Africa, 
India, Japan, ancl some Pacific islands to 
hicate regions of static, the frying, crackling, 
shricking pois that often interfere with tucdio 
when it is most. needed. 

Tn wir, the ocean of air is mow fully as im- 
portant of the larel or sea. It's: hardly tot 
much to -say that World War Il was won 
there. Much of the Battle of Britain, often 
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called the turning point of that war, wns 
fought so for above the earth that all partici- 
pant: had to breathe artificially with oxygen 
masks, If future wars come, they are sure 
to be largely fought in the ocean of air.t 

“High-altitude fight, new methods of 
weather forecasting, new aerial weapons of 
war, and other branches of science have pro- 
so far that we now are sturlying the 
ocean of air’ as a whole, not just the lower 
part that is immediately around us,” Dr. F. W. 
Reichelderfer, Chief of the U, 5. Weather 
Bureau, told me. 

Make-up of the OQeean of Air 

Fake a look mow at what that ocean of air 
is like (opposite page). There’sa lot more to it 
than white clouds, blue sky, and wacant space. 
We live at the bottom of that Hcean, ke fish 
al the bottom of the sea, ‘This lower region is 
called the troposphere, the “region of change,” 
Over the Equator it extendé up to ten miles 
over middle latitudes to about eteht, over the 
poles only fram four to six. 

The troposphere —& the region of air move- 
ments, where masses of cold, dry air interact 
with Warm, minis? Air misses and ‘Storms 
and weather, Air in the troposphere, generally 
speaking, grows steadily colder as one goes 
higher. It also becomes increasingly thinner, 
so that around 21,000 feet or 40.0 candle would 
not burn for lack of oxygen. 

As an airplane climbs, its gasoline begins 
to boil wway. Our B-29s, climbing to heizhts 
of 35,000 feet, lost os much as 850 gallons of 
gasoline apiece that way, The gas just boiled 
off like water on a stove, an tina nicest waste. 

Above 30,000 feet the sky begins ta look 
purple, becouse the thinner air aloft does not 
scatter sunlight as much os does the denser 
air lower down whete this scattering of light 
makes the sky look: bie. 

ext above the troposphere is the strato- 
tohere; where the air is clear, free of dust, 
clouds, amd coin, There is no “weather.” 

About 9% percent of the atmosphere by 
weight lies belww the level of 15.71 mile 
reached by the balloon Explorer 27, but the 
remaining five percent is spread nt thinly 
upward for several hundred miles more. 

Centering at about 80,000 feel, around 13 
miles, is a tenucus belt of ozone, @ a lifesaver 
for all of us, for it protects us against deadly 
ultraviolet rays coming from the sun, Unlike 
the beneficial ultravinlet rays-of different wave 
length that fall an you during a sun bath, 

"See “Vour New World of Tomorrow," by F, Bir- 
re Natio an Gmoonaraic Magacee, Octo 

r,. (as 


' See" Alp Power for Peace," by Lan HH. Arash, 
SaTiowat Ginocwaemc Macaawse, Felcuary, 1246, 
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Grae! Derr Ces 
“BRetaitron” Creates First Man-made Cosmic Rays os Clue to Seerets of Universe 
Inside thic big clus “doughnat” vacuum tube General Electic scientists whirl electrons around like 2 ston 
in a cling to generate o 100-million-volt X-ray beam, most powrrlul ever created. ‘This baat has bem usd 
_ saatiiee ar tle ah suimesr to Ihe mews ote fiypie rit os ondary cz ieee nv frimaed, Mri ay high on 
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Making meses tr the loborstore may help solve the 


these rays probably would destroy all life on 
earth were they not abserbed fry that ozone. 
It's colel in the stratosphere, Gul tt does not 


row much calder as one goes higher. Strate 


snnere sen es ttures do vary from north to 
south, hinwever, andl, strangely enough, the 
coldest nad of fi, as low as —112° F., & over 


i= 
the Equator, From a beiught of 25 10. 15. miles 
the temptrature again, perhaps a 
as 170° F., bolter than tt ever gets down 
earth in the hottest deserts, Als Tptien bw Ute 


alr and layer of ultraviolet and infrared 


ops hirh 
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rave (tam the <un and infrared raves radingted 
bik up tren the earth 1 believed to be the 
Lae. 


Thin Air Transmits No Sound 


Arourul miles abowe the earth olmenest 
commlete quiet prevails, for the molecules of 
the air are so far apart that sound wave 
renclily transmitted, 

From 40 to 60 mules above the 
etralusphere 


‘rurlio matter, 
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24 into the ionosphere, the 
without which long-distance 
radio could not operate, The jonosphere 15 
en Calle bees if a hawks nif are 
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have some ther 


mvetery of the orlvin of cosmic rvs 
stripped ofby ultraviolet rays and charged 
particles coming from the sun, There may be 
hall a: million ions, mutiwtixl atoms, in 
space the size of a marble, though the air 
af that altitude is as rated that inside 
amo! radio vacuum tobe 
Short tradi woyes osed in 
communication are reflected by 
mo mittor reflects Lielit. They 
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lone-clislance 
these jomt a3 
shoot wp fren 


a sending stition, bownce off the tonesphere 
at an angle, and come back to tarth at their 
destination. Without the ionosphere they 


would keep on going off into space and be lost 

The joneéphere fas three main. reflecting 
lavers extending up to a height of as much 
Le miles: The two lower layers disap 
pear at night when the sun has set and ite rays 
no longer disrupt their atoms, but the higher 
layer stays through both diay and night 
ft reflects radio better in some 
latitudes than others, and retlects mdin wives 
of higher frequency in early afternoon than at 
Other times of day. 

Already man-made rockets, the ¥-2 
such ms the Germs weed, hive 
int the rraches of 
higher than ony | 
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Preparing a V-2 Rocket for Launching wt Night Is Like ao Scene from Jules Verne 
Framework jet richt roes the rocket to ite teke-off ponition, Electric cables hunging from the telegraph 
ooky start the and tiiding thechanism. The rockel triveld a predetemmined coone on which it ls guided by evra 
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New Frentier in the Sky 





Huge Stabilizing Fins on o V-2 Rocket's Tail Hold It on a Predetermined Course 


Hyvdrowen peroxide, which generat Lem. to opernic the fuel gramps of the rocket, is being pumped from 
r ; 1 4 fT i in | , 
the trock in the forecround inta the Vu. Cine fiiel. dunk arrte? |.4&%) rollins o Do PE | the cither 14170 extlonna 


cohol, Frimework ut ieft roses. the rocket to its vertical launching poattion 
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Spouting Flame, the V-2 Roeket Begins lis Climb Bevond the Stratosphere 


Weiching 14 tons, of which nine tons are fuel, the 46-foot rocket siurts dowly but reached a top speed ol 
miles, the fuel ig-exhousted alter 20 miles and the rocket “consis apwaord 






AULTie 


4 St) miles per hour, In a thimb to 75 
another 45 miles by momentum betore starting its fal] back toward the earth. 


New Frontier in the Sky 


beyond the ofone lover, up to the regions 
where meteors are met with and where the 
glow of the surora berewhis Inegins, 

From the upper reaches of the ionosphere 
the ocean of air extetitls on upward, and just 
where its “surface” 
is not a sharply defined surface like that of 
the ocean nf water, Instead, the air gradually 
thins out more und more totll the last few 
molecules: probably merce almost, inpercep- 
tibly with outer space. 

Strange “Rains” from Outer Space 

Down from this outer space several kinds 
mf strange “rain” fall into the atean of air. 
We see its effects from below, 

Part of this “ram” consists of meteors, bil- 
fions of finy particles mostly no larger than a 
grain of sand, which are scattered through in- 
terplunetary space. Many of them are. the 
last remains Of broken-up comets; As the 
meteors speed diuwn through the upper air, 
friction of the air heats them so hot that they 
glow and quickly burn to ash, 
thet sometimes, Tashing across the night sky. 
(Nten they're called “shooting stars,’ 
not actully stars at all." 

Many meteors fall os low as 45 miles above 
earth, down. inte: thie tonosphere, before. they 
burn up entirely, An oireraft fying that high 
would run some risk of being struck, and ever 
a stnall meteor travelitiz nuany times faster 
then a rife bullet would do some damaze- 

Dust from burned-out meteors ts believed 
to form what are called the noctilucent clouds, 
about 50 miles high, hivhest and rarest Clouds 
known. Their name, which means “shining by 
night,’ comes from the fact that they are =o 
high they shine at night from sunlight that 
reaches them from the other side of the earth. 

second type of “rain” falling inte the ocean 
of ait is made up of showers of charged par- 
ticles pouring forth from the sun. ‘This “rain” 
is not continueus but comes in bursts, like 
RUS from o hose, Magnetic force around 
(he earth diverts these particles so that most 
wf them fall approximately around the regions 
of the North and South Poles, As they come 
down into the alr, they collide with sir atoms 
and make them glow. 

This glow. t what is known as the aurorn 
bortalis, or “northern fights,” and the equally 
beautiful aurora australis, or “southern lights,” 
seen most often at ohout 60 10 70 miles above 
the earth (page 393). The glow of some 
nurorss has been sein ot hetehts calculated at 
G00 miles, and that is how we know that at 
least a littl air extends that high? 

Third and meat mysterious kind of “rain” 
is the continuous shower of cosmic rnys, so 






hie nobody Kacwa.” It. 


You've seen. 
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rune) because they seen to originate in the 
“oosmas,” of universe; These tays are elec- 
trivally charged particles, coming from far 
beyark! the sun, perhaps from the distant atars 
or even farther away in the universe. They 
Hash oll the way down to the earth, pene- 
(rating even into deep mines (pave 353). 
Cosmic tives represent a release of atomic 
energy. for greater than the energy unleashed 
in the atomic borvh, although so fur this power 
canner be har sed, as is done in the bomb, 
When cosmic rays are born, perhaps in the 
interiors of distant stars, the entire nuclei 
of atoms are destroyed, releasing huge evergy. 
Tn atem-bomb explasions, the nuclei are only 
partially disrupted, Cosmic rays flash through 
your body about 10 to 20 times each secund, 
though you dé not feel them. They have no 
noticeable effect, but there ts some reason to 
believe that they have caused changes in the 
egies of fruit Ales, giving rise to different. types 





of flies in later generations, 


But cosmic rays tty pessibly play apart in 
luitman aifairs, now that high-sooring rockets, 
operated by remote control, are coming into 
we both ns war weapons anid far exploring 
atmospheric conditions fur alate. 

Comic rays far above the earth may be 
strong enough to interfere with the Nivhts of 
such rockets, or “guided missiles,” which can 
travel even beyond the atmosphere into outer 


‘space, The ravs might alter the metals. or 


chemicals in pockets enough to affect their 
operation, Army Air Fortes officers think, 


National Geagruphic Society Males Aerial 
Study of Cosmic Rays 


To help answer this and other questions 
about coamic rays, a joint expedition of the 
National Geographic Society, the Army Air 
Forees, and the Bartel Research Foundation 
of the Franklin Institute has made a new study 
of the rays. A B29 bomber, carrying instru- 
ments to measure intensity of cosmic rays, 
made a series of Aights at altitudes of 5,600 
to 35,000 feet between northern United States 
and the magnetic equator [t carried also 
cerlain metals and chemicals used in high- 
altitude rockets, to learn whether cosmic rays 
affect them (page 355), 

These things that happen high in the my= 
terigus upper reaches of the ocean of pir moy 


“See “News of the Universe,” by F, Barrows Col- 
ton, SATEENAL Grontaribne Matas, July, 1939, 

+ Much new knowledge of the juror borealis has 
bine gained from oa study made bey Lor, €. W- Gartlein 
of Cornell University uricer the joint re a ai the 
Stinnal ieowraphic Seciety ami Cormell A roport 
on these Roaiings Wil be mode in an urticle by. Dr. 
Grarthein in a-forthooming mumler of the NATIONAL 
Loonmarmic MacAgINE, 
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Charting Winds over Russia with ‘Pilot Balloons Aided U.S. Hombing of Germany 
A. soldier and oa girl pusiliary of the Red Army, left and right, with as American soldinr, prepare to 


releast a balloon for measuring the npresetl ara) direction of Winds aluft ot nm base 
bomen beak bere alter fichts across Germany from the British Isles anal Ltals 


Wiith fo time trading on the théeodolite 


obserrecd. 


seem Temote, but we actually used the iono- 
aphetre to help us win the war. 

Here’s how it was done. Those same bursts 
of particles from the sun that produce the 
wurora asa spoil the reflecting power of the 
inndaphere. When this happens, the ione- 
sphere doesn't reflect tadio waves any better 
than a broken or tarnished mirror reflects 
light. Juong-distance radio stenals cease to 
work well. 

If you have advance warning of ionosphere 
irouble, you can alter plans jor bombing raids 
that need good radio reception, for example, 
or postpone flights of planes that use radio 
to guide them across the ocean. 

It is ptesible to get such advance warning 
in two ways. One is by watching the be- 
havior of sunspots, flure-ups in the sun’s 
corana, and disturbances in the earth's map- 
netism which indicate the approach of bursts 


in the Gietnine tt, &: 
The Rerchat folds a stot 


(mounted on post) through which the flht of the halloan is 
From these froadnum-are computed the horizontal enperd and direction of the balloon wsdt ascetics. 


of particles from the sun toward the earth. 
In thie way, ionosphere trouble during the 
next day or two can be predicted. 

The other way is to send radio signals up 
into the ionosphere to measure its density and 
eee which waive lénzgths: are reflected back bo 
earth from it, and which of them go on 
through, out into Space, From this it can 
be calculated how the ioncephere will behave 
several weeks or months hence. 

To obtain this information, we kept a close 
Witch on the ionosphere during the war from 
abuut fifty stations in the United States, 
Alaska, Canada, Australia, Newfoundland, 
and other places. 

One station was at a Hudson's Bay Com- 
pany post on Balin Island where only one 
ship a year culled with supplies. When the 
cook got appendicitis, a doctor was dropped 
by parachute from an airplane, Another sta- 
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Glow of Aurora in the Sky Helps Measure Extent of At above the Earth 


Dispiove of the aurora borealiv, 01 
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tion was in Spitsbergen, which changed hands 
between the British and the Germans several 
times during the war, Fach time new equip- 
ment had to be set up there, replacing whut 
the id a ches riny earl. 


Forecasts for Radio Reception 


Using data from the observations of the 
am and frem these far-flung stations which 
constantly checked on the density of the jond- 
sphere, scleritists af the Interservice Radio 
Propagation Laboratory at the National Bu- 
reno of Standards issued a daily forecast of 
how the ionosphere would behave during the 
next 274 hows. and also. maie forecnsts of 
what radio frequencies would work best during 
the nest two weeks and the next three months, 

These forecasts were amazingly accurate. 
With their aid our Army Air Forces were able 
to plan raids for days when radio was likely to 
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work Well, and our Submarines om [ar-ranging 
patrols in the Pacific had a pretty good iden 
of what days would be Best for radiotng to 
their home bases if they meeded to do it in 
an @merpency, 

Meanwhile, in the lower reaches of the ocean 
of air the growing food of airplane trate has 
fiven new importance to weather, Today tnt 
air is a busy, almost crowded region. Less 
than 20 years: after Lindbergh made history 
by fiving the Adantic, airplanes during World 
War IT were leaving to cross thal same ocean 
on an average of onc every 15 minutes. 

The Army's Air Transport Command alone 
carnied more than four million peopte all over 
the earth by air during the war and ran a 
weekly round-the-world schedule, We trans- 
ported whole armies by wir, as in the Burn 
campaign, and supplied them entirely by air 
ns well, 
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tte Pwiiit [jee Elie Lilies 
How's the Weather Up There? 


 Tinetritments to measie Wind direction and velocity are mounted on this beheaded coconut palm which on 
observer climbs at-n Reval Air Force stution on o coral reef in the Didion Ocean. I[t wos part of the world- 
wide network of Allied weather stations that sopplied material for forecasta in World War I. 
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On some creat bombing raids over Europe 
ac many as 10,000 men at once were thing 
si high that all were breathing with oxygen 
misks. 

Weather Helped Win the War 

In this global war we put weather to work 

on a global basis, The U.S. Army Air Forces 
alone had about 900 weather-observing 4ta- 
tions outside the United States scattered over 
the world in almdst every country in the 
Northern Hemisphere and in many others. 
From) their plus those from regular 
national weuther stations, we knew what the 
weather was at any given moment over more 
than half the globe, Some stations were in 
lonely, ‘olated regions accessible only by air. 

“Some ol the men got so they were talking 
to seals.” said one pificer, * 
complained that the mountains were crowding 
in on them, moving a little closer each day. 
In some stations near the mouth of the 
Amazon men couldnt stand it for more than 
three months at a time because of the heat, 
milaria, and other diseases.” 

Less lonely—but more dfangerous—was. the 
work of the reconnaissance aircraft which ex- 
plored weather conditions over the North At- 
lantic during the war, and charted safe routes 
for delivery of bombers and fighter planes 
from the United States and Canada to the 
United Kingdom. 

Flying over the ocean in the worst kind of 
weather, they skimmed down through the fog 
perilously close to the surtace of the sea, or 
climbed many thousand feet up ta look for 
dangerous icing conditions and to measure the 
strength and direction of winds. Once ina 
while they almest ran into an iceberg in the 
murk. They took off and lance at fields m 
Labrador and Newfoundland under condition 
in which no other airplanes would be allowed 
to take to the air. 

Weather reports they radioed ack to hases 
enabled inexperienced young pilots to fy 
across the Atlantic on toutes free of dangerous 
conditions and thus keep up the urgently 
needed! flow of gircraft for the bombing of 
Germany and protection of our invasion bases 
in the British Isles, Part of the all-important 
weather information for the invasion of Nor- 
mandy was supplied by a weather-reconnais- 
since crew which flew a batth-started B-1? 
oul Over the ocean from Newfoundland. 

They flew for nine hours; although one 
engine was cut out and the ship became lowded 
With icé and ron into turbulent aif currents 
which battered jt unmercifully, 

Before we could bomb Japan successfully 
we had to set up an enormous network of 


‘and che or two. 
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wenther stations: in China, because weather 
over Japiin micves down out of Mongolia and 
Siberia, hits the Tibetan mountains, then 


swings down into Chinn and on enstward, 


This was an-epic of geography in itself. 

Col, Richard E, Elisworth of the Army Air 
Forces, [Oth Weather Squadron, told me how 
he dropped weather men of the Army and 
of Strategic Services by parachute or 
Blew them secretly tow makeshift landing field 
hidden in remote mountains, and kept them 


supplied by air as well. 


Some of his men actually operated behind 
the Japanese lines in China and Manchuria, 
keeping constantly on the move, hidden by 
friendly Chinese. The Japs knew they were 
there hut couldn't find them. “These men sent 
in regular weather reports by racio tm central 
points where forecasts were drawn wp for talds 
on. Japan and other war operations in C hina 
om] the Southwest Pacific. The Navy hod 
Ten rte froth Chinese coastal) areas. 

When our 8-295 ran into the 300-mile- 
per-hour winds over Japan that made ac- 
curate bombing impussible, we jrshed tur 
weuther stations farther inland, back imto 
the oases of the Gobi and the fringes of Tibet, 
along Asia's oldl silk route, and as high as 
11,000 feet up in the Himalayas. From their 
reports these winds were forecast. 

Our weather men landed in places where 
people had never seen an airplane, and some 
were put in jnil by suspicious local chieftains, 
Every man, every radio, and all supplies were 
flown aver the ‘Hump,” mostly by Colonel 
Ellsworth himself. who Jost count of the 
number of times be made the trip. 

This job was done by 1,000 men of the 
Army and OSS, assisted by thousands of 
Chinese and by Ching’s owa military and 
civil weather observers. 

Hardship and loneliness also were the lot 
of the men who cain the weather-observing net- 
work in Canada and Alaska along the route 
flown by American planes being delivered) to 
Russia ly way of the Bering Strait and Siberia. 
In Europe reports from regular nationnl 
weather stations and from agents in enemy 
territory enabled our bombers to make shuttle 
raids over enemy country between England, 
Italy, and Russia (page 3927). 

The Arctic Weather Factory 

The great military system of weather sti- | 
lions will keep on working to help the world- 
girdling flights of commercial airlines in peace- 
time. Stations in foreign countries are being 
tumed over to local governments to operate; 
those in United States territory will be tun 
by the Weather Bureau, Armv, and Navy. 
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Wind Tunnel Vanes Guide Rushing Air Smoothly Around Sharp Hight-angled Turn 
Vanes are curved to make the sir negotiate the corner without becoming tuthulent. This be part of a 
‘one wind tine!” where ait under pressure is blown at high specd post model alrplonce for tests. Results 
are the same gs in fying a full-sieed (done of high speed, but are obtained under more coretully controlled 
condithond than is possible In wetual fight. Air fuows from this large section of the tunnel, 60 feet high, koto 
a Mefoot section which jreaily increas ite specd at. the-point where models are tented 


‘Weather secrets of the Arctic, one of the from the ground by small balloons: Either 
world's eredtest weather factories, are now whe we get the same result, 
being intenuvely explored,” Col. Donald WN, 
Vates: chiet of the Army Air-Forces Weather 
Strvice, tok] me, “We are ready to senil “Not only does Arctic weather affect the 
B-204 on daily flights from Aluska out over rest oof the world, but wenther in the Arctic 
the Arctic Ocean, almost to the North Pole, itself is of greater importance than ever be- 
io check the weather, fore, PFiving weather actually improves as 

“Flying above 30,000 feet, the crew will one goes north in the Arctic. The worst 
drop rasondes, automatic weather-teporting storms are [ound primarily on its fringes where 
fudvets, ly narachute, As the rasondes finoat cold air macses collide with warmer air from 
dawnward, they report automatically by radio the south, although these ‘fronts’ are also 
the temperature, pressure, and humidity al encountered at times at the Pole itsell. 
various levels, giving a complete picture af “Airplanes now fly across the Arctic regions 
conditions from six miles or more up in the as. easily as across the ocean, for the storm- 
strutcsphere down to the surface of the Arctic Jess stratosphere hangs so low there that they 
Qcean, Ondand, we send the rasomles upward need to climb only to about 20,000 feet to be 


Flying Weather Improves in Arctic 
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With Rader He “Sees” 

Arty 's new firdrome trafic 
viskhility js pede. Ciirl. locates ihe att mk 
int (ippoiie peer) and places mareers to show 
fay Control” offices 
tt renech a tarrteng peaint™ 22 miles 
to @ Trent irom which they can Lond 


anifiul 


jy i me 
$ALE er bit 


irom ihe 


ohave all weather. The Arctic 4 sure to he 
the route of any Tuture attad kon the Western 
Hemisphere from Europe or Asta. 

"We plan other B-29 flithts over both the 
Atlantic and Pacific Oceans, to send In weather 
reports from jireas: where shins ca tot rewu- 
lirly operate. Crews of the will 
get viluuable [unite in overwiter fight at 
the <ame time, 

Lica the “vomy and Nayy are sencine 
wealher-reconnaissance planes aut over the 
Caribbean during the hurricane season to chyet 
the course of these gigantic storms and fine) out 
What goes on tnsiche them. Ths 
dangerous thot some vVeleran combat pilots 
have turnect it down (page 390), | 

Phving inte the terrific winds that circle a 
hamdred miles an hour or more around the 
center of the hurricane, the reconnaissance 
planet are tossed about like corks, sometimes 
upward, sometimes downward, so violently 
inat the crew has to feht 
Crew members are dashed 
and walls as ther plone 

Despite their wikl rides, which 
dimecult even to reac imstrument: at 
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times, 


Plunes 40 Miles Around in Fog of Dark and Guides 


Ievice frelps direct 
Litas 
their posihon 
Hy velee picdho he then tells pilots whut coujee uel aliligile to. he 
fae lel, 
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Another officer, olen using radar, then directs them 


the weather-reconnuissance crews have vath- 
ered useful mew knowledge of the behavior of 
hwrricanes By radio they send data on 
[he spel and direction of travel of these 
dreaded tropical storms which have mare pos- 
sible warnings that saved many lives 

Before lone well do even better than that, 
some Army Air Forces officers think. 

“T can see a time,” said one. “when a fore- 
casler in Stuttl:, for example, wanting ti 
know what kind of weather is coming to 
him from the Aleutian Islands. will send. out 
a small robot airplane, operated by remote 
contrial 

This robot will record automatically what 
conditions prevail along the path over which 
it is sent, raclio back a report, and then return 


to its base.” 





(Charting Wind Currents by Balloons 


Rnowite “which wart the wind lows at 
different levels in the ocean of ait 
portant for airplane pilots 
of currents in the ocean. of water for skippers 


4 | : i 
of old-time sailing ships 
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Just a8 ocean currents sometimes have been 
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A voluniqer “guinea pig” undergoes a test on the Army Air Forces human centriftuee. Besembling o lig 
epee menry-2o-round, the machine duplicates what happens when o pilot pulls out of a dive (page 408). As 
(he tmnn whirls at tocreasing speed, centrifugal force increoses the pull of gravity on hie bods, reducing the 
brain's beod supply and causing temporary blindness or “blackout.” of even unconscinusness: Pictures (rom 
bpper te lower eft, to upper and Jower right show bow the man's {ocka) tssuee say as the drag ol pravit) 
on tus body gradually incresses from two to gx times normal. In the lost picture lhe & Tuy blacked out, 
High still comerious 


Pilot in Simulated Airplane Dive “Blacks Ow” os Brain Loses Bloo 
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radar, because the radio waves sent out in 
the radar beam are reflected buck by the water 
drops suspended in the clouds or falling as 
tain. A partial image of the storm appears 
on the radar “scope” (page 394). 

Birds in flight also reflect radar, and Prof. 
Maurice Brooks of West Virginia University 
plins to study bird flight and migration with 
a Tadar set on a mountaintop, Birds were 
picked up by radar both in Great Britain and 
the Pacitic during the war, In Britain one 
night they were mistaken for ships of an in- 
vasion feet and an alarm was sounded. 

Weather troubles: are minimized, however, 
biy “push-button flight,” a new Army gadget, 
which will fy a plane without human cont rol 
on anv desired course. Vou need onhy push 
a few buttons to set this automatic mechanism 
to do what you desire. It will release the 
brakes, take the plane into the air, retract 
the wheels, put the plane on the desired course, 
fly it to its destination, put down the wheels, 
land the plane, and set the brakes again! 
The pilot merely goes along in case anything 
nes Wont: 

“When and if push-button light comes inte 
genetal use, it ought to make flying as de- 
pendable as train riding,” I said to the Army 
Air Forces officer who described it to me. 

“No, be said, smiling, 
as dependable us walking!" 

But weather is really just a minor dis- 
turbance down near the bottom of the ocean 
of air, It extends not much more than six 
to. ten mules up. into the atmosphere’s total 
depth of perhaps 600 miles. High-speed, long- 
distance aircraft today are fying higher and 
higher “over the weather.” 


Rocket Power and Jet Propulsion 


As planes go higher, more and more will 
they use rocket or jet power, eventually per- 
haps even atomic power, Rocket- and jet-pro- 
piulsion planes work better at high altituces 
than propellersairiven aircraft, becouse the 
air is too thin to give propellers enough “bite.” 

Atomic-energy engines, with eight million 
times the power that gasoline con produce, 
some day may be used in airplanes, experis 
say. Meanwhile, rocket power and jet pro- 
pulsion, which until yesterday you read sbout 
only in the futuristic comic strips, are already 
here and working pretty well, 

Rocket engines are‘essentially simple. Oxy- 
gen and a fuel such as ofl or alcohol are 
mixel and burned in the engine and produce 
a very hot gas under pressure, The gas 
shoots out through a noeele in the rear with 
tremendous power, The airplane reacts 
against this backward push and moves for- 


“Tt will make flying. 
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ward with high speed, No propeller is needed, 

Jet-propulsion engines work qn almost the 
same principle, but they carry only oil and 
get their oxygen by scooping up air as they 
go along, Jet-propulsion engines are in use 
today on the latest Army and Navy fighter 
planes. New jet-driven fighters and bombers 
are being developed. Germany had a rocket- 
driven fighter plane in World War IT and used 
rocket power to propel its V-2 bombs. 

Even jet engines fail-at heights where the 


alr ts so thin that they cannot scoop in enough 


of it to provide the oxygen they need, But 
true rocket engines cam fly at any altitude, 
even in the vacuum of outer space, since they 
carry their own oxygen with them and don't 
depend on the outside air, If we ever fly 
to the moon, well do jt with rocket engines, 
because all but about 600 miles of the 238,857- 
mile trip would be through space where there 
is no air at all, 
Flight at Cannon-ball Speed 
Flying more than 590 miles per hour— 
nearly ten miles a minute—one new jet- 
propelled fighter plane is almost as fast as 
some Civil. Wor cannon balls! But at such 
speeds airplanes are getting close to the speed 
of sound, which has been an insurmountable 
barrier to faster fying. The higher you fy, 
too, the sooner you run inte that harrier, for 
the speed of sound varies with temperature, 
It's only 661 miles per hour in the cold of 
40,000-feet altitude, while down near warmer 
sea level it is about 760, 

Up te now airplanes have come close to the 
speed of sound only in dives. When they do 
approach it, their wings lose “lift,” drag in- 
creases, and the plane may get out ‘at control, 
become nose-heavy, and crash, 

One scientist puts it this way: Below the 
spec] of sound an airplane wing slices 
smoothly through the air like a sharp knife 
cutting a well-baked loaf of bread, but near 
the speed of sound it suddenly becomes ike 
a dull knife trying to force its way through 
moist dough, 

Artillery shells and bullets can travel faster 
than sound because they have sharp noses, 
have no projecting rudders or ailerons, and 
have tremendous power behing them. To 
make airplanes fly faster than sound we may 
build them with that same shape, with long, 
narrow, receding wines like those on the 
paper darts you made in school, or with wings 


‘sharp and thin as a knife blade, We may use 


Tockets to get the necessary extra power. Any 
military airplane faster than sound will have 
un advantage over ore that isnt. 

Even beyond the speed of sound, however, 
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To Eseape from Disabled High-speed Flane, 


tapped to the seat, ie 


a 


A dumm plot 
Hdenmitidratien The 
the air aiream make: differ 
it shot cbt Of the slmplane while 
trom the rot lead imrt he folle free 
where tie 


f a v 
for the relay 


ented in lis 
Hitt) w thir 
mir is sate to brenthe (page 408) 

there seems to be a limit to the speed of flight 
mnie the ocean of air, An airplane moving 
1200 miles per hour will get so hot trom the 
fricti on of the wir against its mctal skin that 
nobody can fy in it without artificial cooling 
Hut Rta the atmosphere, where there is no 
fir to cuuse friclion, that problem wouldn't 


eae Ty Wo LEL LT Spe Loere is ELH PIT pa ie 
bother you! Out in space tl practical 
Limit on Sspheect, 

Some fighter planes how. in. exis stence: are 


oo fast that heat produced by air friction out- 
ite done) Conipnessiont of air entering ile pus 
pit thukes it necessary fo cool their mtertors 
artificially, even when they're fying at alti- 
timlet where the outside temperature is already 
many cdeerees below zero! 

Cin the walls of a laboratory at Wright 
Field I saw queer-looking tentative. designs 
tor airplanes. of the future. One was a ginnt 
rocket with a fighter plane mounted on its 
nose, Firing the rocket would hurl the fighter 
pla i¢ up to-a great height at very great speed, 
in Cire Li Inkercepst fast OTe Ty bominers. 
ince aloft, the plane would cut loose and fly 
by itself, 

Other designs had backward-swept wings, 


literally 
el Lebe aL 44" Ye al develope Lin Lise 
lo awe 
cockyat clyde 


ep lectin 
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ur Balenris 
Pilot Shoots Himsell! Out, $ Sent sumed All! 
shot oul of fighter plane in an Army Ade Forces 
mimhirn feliters are am loti that Lhe presure ol 
the cockpit to Goll aul. By syueceing a trigger he 
Tite). anivther explosion releoses the chat 
guinness opens bis parachute at an alittle 


upswept tails, and even backward-bent pro- 
peller blades to help them overcome the speed- 
al-sqund barner. To cot down air friction at 
high speeds, their surfaces would have to 
be smooth as glass, with no rivet heacks pro- 
truning even a tiny Traction of an tech. 


Bombing Toavistble: Targets 


Aircraft plying the ocean of air con see" 
and “feel” their way by radar ond radio 
anywhere regardless of clouds, fog, haze, o© 
distance (pages 400-401). “Three-quarters of 
all our bombing of Japan was done under 
canthitions when the bombarrciers not 
scr ihe targets. Radar penetrated clouds and 
darkness and showed them a clear pattern of 
the invisible ground below, 

When our 6-29: signaled “Bombs away" 
over Japan, the message was relayed so fast 
atouned the earth that Ari Air Porees officers 
in Washington received it within less than five 
minutes. 

What a far cry from the days when Com- 
modore Matthew Calbraith Party Ssailetl his 
eet of war yessels to open up Japan to the 
outside world in 1853! Then he could send 
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As a Plane Nears the Speed of Sound, » “Shock Wave" Ripples over the Wing 


This wate In the sir, visible because Tieit strikes Mt ot the right angle. was phototraphed moving accos 


the wing of an Army P-310) fiehter during o test dive in which the otrplane reached an air speed of 


approximatcly 640 miles per bows 


Avon mirjlane approaches the speed of sound (641 miles per hour at 


the temperature encountered at 40,000 feet), the alr flowing over the upper curve of the fron of the wing 


move: even fusier, exceeding the speed of scund 


Then the air shows dawn over the rewr at the wing, anu 


the differoner it pevceure of the air moving at the two different speek produces the shock wave, esulling 
sipped ey diomarere a alrcralt we throw it Gut of conival (page 379). 


home word of it only by mail in the slow 
miving ships of that day, 

Though weocon build airplines that will 
fly far up in the ocean of air, the human body 
was designed to live ond operate down at 
cea level or net more than a few thousand 
feet higher, A small community of Chilean 
sulphur miners live and work at 17,500 feet 
in the Andes, but they are acclimated through 
long residence there. Moat people cannot 
function. nurmally above 10,000 feet without 
the aid of oxygen. 

To enable man to heep up with and operate 
the fast, hich-flying airplanes he hes built, 
a brand-new branch of medical science, avia- 
tion medicine. hat developed in recent vears. 
This new science has enabled men to fly for 
higher than Nature ever intended them to go. 


It Tukes Young Men to Fly High 


So advanced was the U. $. Army in training 
pilots to take care of themselves at high alti- 
tudes that the Germans were amazed to find 
that many American flyers they captured knew 
more about how the human body behaves in 


fight than some medical officers of thetr own 
Lui{twaite! 

Good physical condition is a “must” for 
high-altitude flyers, Young men can fly 
higher without harm than olderones. Exercise 
before flying increases a little the height to 
which a man can fly safely. Abstaming from 
dicohol, tobacco, and heavy meals before 
fight helns. So docs cating augur. But tiying 
above 270.000 feet without oxygen to breathe 
anon brings on anexia (the medical term for 
lack of oxyren), unconsciousness, and death 
to the best of men, 

Breathing pure oxygen under ideal condi- 
tions amon can fy with safety to 40,000 feet, 
qwht miles. But breathing oxvgen through a 
mask is uncomfortable, awkward, and a handi- 
cap if you want to move around tside an 
airplane. Moreover, above 40,000 feet even 
pure oxygen will not sustam lite, for the 
atmospheric pressure is so low that not-enough 
oxygen is pushed from the lungs into the 
blood stream, 

Scientists conquered this obstacle with the 
“oressurized” girplane, 
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to the equivalent of 50.000 feet oltitede shove the earth. 
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 & Neep, Oeil 
Navy Air Cadets Learn They Need Oxygen to Think Straight at High Altitudes 


Codets are seated th the pressure chamber at Peneecotn Naval Air Station in which air has been rarefied 


Breathing oxveen through masks, they con 


identity uccurotely the airplane models beld by the instructor (leit), but had difficulty in doing at the 


lie wee altitude af 12 000 feet withwul aaygen. 
and physrcal ficulties, 


In the cabin or cockpit of such a plane alr 
is pulled in from outside and compressed so 
that the atmospheric pressure is maintained 
those to that at sea level, and the air contains 
the usual amount of oxvgen so that normal 
breathing is postible without were an 
OXVECN Mmiisk, 

Experience gained in the sealed gondola of 
the stratosphere balloon Eaplerer Jf was one 
stop in this development (page 374). 

Qur E-29s have pressurized cabins, en- 
abling them to operate even above 40,000 
feet. Newer commercial airliners hieve them, 
too, In this way man takes his sea-level 
environment with him wp into the high air, 

Inside the pressurized cabin the pressure 
is kept at, say, 12 pounds to the syuare inch, 
not much less than that at sea level, Outside, 
at 40,000 feet, the pressure is only about three 
pounds. Tf something suddenly pierces the 


Lack of exveen alive 10,000 feet weakens a Syer's mental 
[natructor's mask jved= oxyzen through the nose only, so that be can tulk freely. 


wall of the cabin, such os an antiaircraft shell 
or even a low-flying meteor, what happens is 
like something cut of Jules Verne, 

Pressure in the cabin drops mstantly from 
12 pounds to three. With the sudden release 
of pressure, ga4es inside a man’s body expand 
greathy ond the air in his lunes rushes out so 
fast that sometimes his lips flap, Scientists 
call it “explosive decompressian.” 


Aviators Get the “Bends,” Too 


Once when a B-29 turret blister pave way 
30,000 feet over Japan, a crew member was 
blown out of the plane by the suddenly re- 
lensed pressure and huny by a safety harness 
out in the terrific colt until pulled back im. 
Surprisingly enough, a man can stand that 
sudden drop of pressure without harm, but 
he must reach quickly for his oxygen mask 
and put it on, for otherwise he would soon 
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Airplanes “Fly” Nearly 2 Wiles per Plow 





Ta, 
in thy 


Wind Tunnel 


i Without Moving in Biz 


i | i = 7 ok hee 
tn oat eiream is Wown st thet sieerd past plines undlermuing (ests (o somulate fight condition 

| i , r y iL. 

the sirceaits reactor afe tiensured more exactiy than would be preessifle in Ung! ke TL: Laie, micn 

inven bv fh OLE) horepowe motor, tale 2° men whee pee if Arius The Lone) t vahiopal 

iceeary Commitiee for Aeronautl hori Aioflett Field, California Poine bene | 1 Ayan 

FR-] Navy carrey tiehter driven a combination of propeller and jet-propulsion anit (page Fl 

| 5 ‘i z a ad 1 i ii Tia 4 ore th ] | el | a | Per i a | 

ee COR oUsness: pom amowin at 40 LE) peel TIL the es;rtn snout ae! Mwes iy Te! 
a n - aly |e 5 7. —_—aeaae = nt a 4 
Lh course the urplare Must, MY Gown bo ar) cho EVEN ALICE Ii 

" i 1 mld dn it 7 = W “14 ; a fa | 

lower levels as fast-as possible, lest the crew The strain comes from. accelerating surl- 


fs the same trouble 
in the se 
come ip 
bHnenth the 


7 i | 
eutier from “bene: 


that sometimes afflicts 


[hie 
iwers 
Livers get he 


ast from the crushing pressure 


F 
| i 


i 


bens whet 


een to the lesser pressure at the surtace 
Fivers get it in the below-nermal atmospheri 
pressure of high altitudes. Im both cuses 
nitrogen in the bedy forms bubbles in the 


blood sand tissues that cause severe pain 
Painful gas pockets form, too, in the knees, 


then 


elbows, and other joints 
in A-ray pictures, 

As airplanes fly faster and faster, they 
another kind of strain on the human body that 
aviation medicine has had to overcome. That 
strain does not come from straightaway spe 


= 
lor cvery Minule of OUF lives we're SMTi 


[ YOU can se 


_ 
Cis, 


5 
a 


TT P 1 & al =a i | | = 5 | vd " 
cdeniy (rim w Stance! to Alen Speed. of shy 

centri 
an 


Ing (own equally fast, or trom thi iF 
| turns. Anplanes 


roe in fast, sharp take 
but pilots’ bodies cannot. 

When a pilot put of a fast clive, o 
makes & suidden, sharp Cuen, Suclier |s 
catapulted forward, lorct of pravily pull 
Ing om his body quickly increases from normal 
that mach, 


7 " 
~S Lab wa 


| 
an 


F Fe 
| 
the fer 


to several ti 
Where a Mun Weighs Half a Ton 


has the effect of preatly increasing 
ILS A 160-pound man suddenly 
we oh faton. His blond! become 

heavy molten lead. His heart simply 
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drains down into his abdomen. Deprived af 
blood, his brain ceases to function normiélly. 
He becomes temporarily blind, then deaf, 
then unconscious, 

In the Aero Medical Laboratory at Wright 
Field our flight surgeons built a “human 
centrifuge,” a sort of high-speed merry-go- 
round, On this machine human volunteers 
were Whitled around and around, simulating 
what happens in pulling out of a dive. Instru- 
ments attached to their bodies registered 
pulse, blood supply to the brain, and brain 
waves, and made electrocardiograms, Moavies 
were taken of their faces (page 402). 

Weird things happened to men on these wild 
rides. Their heart rates and circulation of 
hiood in the brain dropped way down, then 
adiusted to the new condition and returned 
almost to normal. Centrifugal force dragged 
down the tissues of their faces until they 
looked 20 years older, 

On that machine you can whirl a man at 
160 miles per hour until the foree of gravity 
pulling on his body is 20 times normal, more 
than enough to kill him by anemia of the 
brain or suffocation from inability to, breathe 
against the drag of the increased gravily. 


“Gravity Sut” Mokes Plyers More Mobile 

Out of the ordeals of the men who rode 
the centrifuge we leamed how much extra 
gravity pull and acceleration the human ged 
can stand. Out of this, in turn, came the 
“gravity suit,” or “G-suit, "which helped 
American fivers win many air battles in 
World War II. 

The G-suit consists of bladders of light 
rubber strapped on the abdomen, thighs, and 
lezs of the wearer. Inflated with air auto- 
matically when a pilot makes a sharp turn or 
come: out of a dive, these bladders exert pres- 
sure enough to reduce the drainage of blood 
from out of bis brain. 

Wearing o G-suit, a fighter pilot can stay 
conscious under seven to nine times the normal 
null of gravity and can turn faster than he 
otherwise could without losing consciousness. 

Pilots who wore the suits reported they 
were able to maneuver into positions to shoot 
down both Jap and German Elen which 
otherwise would have escaped the 

Another great problem of high-altitude 
flight is getting out of a disabled airplane 
and returning safely down to earth. It's 
almost a8 difficult, in some ways, as getting 
out of a submarine deep under water, 

At 40,000-feet altitude you can’t just jump 
out of a plune, pull the ripcord of vour pura- 
chute, and float gently to earth, For some 
mystericus reason parachutes at high altitudes 
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open with a tremendous shock, 40 or 50 times 
the force of gravity. 

This: shock is enough to knock a man un- 
conscious, Injure him seriously, or even break 
the parachute harness. 

Moreover, he would die of lock of oxygen 
and cold before he could Goat down to lower 
levels. Heavy clothing and a “ball-aut” 
cylinder of oxygen to breathe on the way 
down reduce t clangers. 

Nevertheiae: the Army Air Forces now ad- 
vise men who hail out at high altitudes to fall 
free, without opening their parachutes, until 
they get down to cabout 15,000 feet. That 
way they're exposed to cold and possible 
failure of their oxygen supply for anly twee or 
three minutes, and the parachute opens with 
a comparatively mild: jerk. 

Anew parachute made of wide ribbons to 
reduce the shock of opening has been designed. 
Tt can be set to open automatically at a pre- 
determined altituce, in case the wearer iz 
unconscious Tron anoxia. 

Getting safely out of a high-speed fighter 
plane is even more of a problem, At a speed! 
of 300 miles per hour or over, the wind forces 
aman bark into the cockpit when he tries to 
get out, Tt rams down his throat like some- 
thing solid, flattens his nose, pushes his eye- 
balls back into his bead. In World War II 
the Germans solved the pean with an 
“ejectable seat” (page 404). 


Pilot Shoots Self Out of Plane 


When a fighter pilot had to bail out, he 
pressed a button and a small explosive charge 
under the seat blew the seat and him with 
it right out of the plane, After he detached 
himself from the seat, he opened his parachute. 

But todwy fighter planes are climbing to 
wtitudes where their cockpits have to be 
sealed and pressurized to keep the pilot alive. 
Ti be opens the cockpit to get out, he will die 
from the low pressure and lack of oxygen, Sa 
now the Army and Navy are talking about 
fighter planes with ejectable cockpits, 

When such a plane became disabled, the 
pilot would press a button and the. entire 
cockpit, with him inside, would be blown 
clear. Within this protecting cell he would 
fall free to safe lower altitudes, then open 
his parachute and land. 

How much higher can man fly? Will he 
ever penetrate to the top of the atmosphere, 
out to the very limits of the ocean of air? 
The same sctentists who told me that “im- 
possible” is an obsolete word helped answer 
these questions for me, toon, “We now are 
seriously studying,” they said, “the prablems 
of flight in outer space.” 
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G-E Automotic Blanket (with exclusive Double- 
contral) keeps husband and wife lightly worm all 
night! Adjusts to changing weather aulomaticolly. 
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Rlectric Company, [rid geport-2, Com. 
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Le FIRST IN SLEEPING COMFORT 


GENERAL € ELECTRIC 








Sof Exclusive G-E Bedside: Control 
(Single or Deoulde) Ge the warmth you 
with! ono enol cease, Coomtirn) will ocljuet 


rolomativally tokeep bed (anal you) ~ jpust 
right all oieht, every anise bp! 


' ' 


Prewarms bed! Tum on G-F. Hlanket a 
few minutes before bedtime. Clink inte 
bed ood relax in sunny mrmith! Sleep 
eindnully, wike up worelerfully refeesbedt. 





Saving-priced | ON C-E Manket tole 
the pabiguce of THREE ergular blankets 


Suverstorage space.sawes Time and trohpe 


making bls and eats laundry bills (woele 
in inedrudctinac wilh Plonket), At. omy. 
Dreamy pastels, luxuricans hinidiong. Prema 


ty and economy eormliinedt | 






F ” 








SII 1) pay 8 


Wolter Gorwle Tages 
hoted beduatedal cagigner, «ho cheb 
fie co#fral sone! of the mae Soot 
Fostls: parc peritpal 





Excusoble pride, surely, tor the owner 
of a Scott radio-phonograph to want 
to show it of! So we've made if easy 
as pie to do that. The whole control 
panel ond receiver assembly slides 
forward at o finger touch—ready for 
inspection. The Scott's “elegant engi- 
neering’ does the rest. The best thing 
is just to turn it on and listen, You con 
do that at your Scott dealer's. For his 
name ond address just write us... 
Scott Radio Loborotories, Inc., 4448 
Rovenswood Ave., Chicago 4Q, Illinois. 


baN Ligsend on SEL te produce 


the prize winner. More than 30 vears 













ol listldivige onl Leo Une uigebaesst quality 
standards, has lifted General Tires far 
abowe the commonplace in the confi- 
dence of those who know them best 
»«« lhe cur owners who, on new cor 
after new car, alwoavs Chonge-Over to 


(enerals as a omatter of course, 


\GENERAL™ 
TIRE 






ft GUSEeaL Tint & BHT CE a. at* 





vous a long 1} 
fo maki rings 





“Where warm Pacific currents lap the shores of Canada’s West 
Coast, nature has created an Evergreen Playground — 
for you! 

In the very heart of this garden spot — at beautiful Victoria — 
stands the ivy-clad Empress Hotel, famous for gracious 
living and guiet, unhurried luxury. 

Here summers ate cool and refreshing . . . winters mild 
and balmy. There is no “closed season” on beautiful 
Vancouver Island — or the nearby mainland of 


British Columbia. 


h For full information coral omy 
ee Comoe itt Poetic Binilwoy offine 
, { = . oF your own agent, 








FOR YOUR LIBRARY EF re r c opie § 


TO NEW MEMBERS OF THE BOOK-OF-THE-MONTH CLUB 


ndersen’s & Grimms’ Fairy Tates 


BEAUTIFULLY TLLUSTRATED WITH FULL COLOR DRAWINGS 
ASD AUMEROLS DKEAWIAGS IN BLACK AND WHITE 





: = 
Retail Price *9% 

















THE KIND OF BOOKS CHOSEN BY THE CLUB'S FIVE JUDGES 
Seyi your aubroogedion WITH ANY ONE OF THEM... ALL NATIONAL BEST SELLERS 








THE y= 
HUCKSTERS } 
) By Frederic 
Woebomen 


$7.50 






S| MAN-EATERS 
do) OF KUMAON 


By Jorn Corte 


ARCH ne 
OF TRIUMPH 4° 32”) 


Sy Erich Marie 
Rervorg ia 


Price 9 mocked 
$2.75 


BRITANWIA 
MEWS 
J By Margery Sharp 


$2.75 






| erat 

THE SNAKE PIT 
Py Mory done Word 
laovble refect pot 


| Cosbiered pelew te 
ira bees 


$3.00 
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hi 
"ta. 1 P oe a 
*. BOWORK-OF-THE-MON TH CLUB A369 © 
=, ' a — i r , 
is 355 Midiann Avcouc, Sew York 17, NS. 4 a 
7 od F oh 
TO JOIN THE BOOK-OF-THE-MONTH CLUB . : Bleue estoll ige os a meek, Lo en to teceive * 
sean tt _ " a * SE Ope if ANT FAI TALES oricl OR PAY 4 
z . TALES. onl tor ever ceo Goeoks-of-che-mooth [ purchase 
: or : . Th = Z : : 1 y =. 7. Pee : | i a eu Pe ‘ 5. Peto 
Pom Its ond muting the coupon entolls pow, You 3) from the Glob, | am to tecemwe, free, the cument bank: 
i FP feed sui ae a mcentber gna citlicote voourselt i ride! thet diegie deetributo [- gree. bo prcipike of 
; ™ 1 i 
for me fixed & toe for » denerk i  fesst fowr beeoks—ol cheated Lr che Club acts toll rear 
a fi om | & av fPrcaco bore ws rh Feces i. 4 i j 
i, 


| din eo geember, and | oy cates! my subscript any time 
ite! Pubthasing bow gech beens from che Cin 


w 


nomore Hin whe publisher’ 4 tetail price, and frequenily 
moch fess (A small charge is added no cover postage 
und other mulling expenses.) 


Av ao member you receive a careful pre-publication lash sees Fetui Fletnls 
report hoot eich bookouft-the-monoth fand atuhe sume - me 
Lute he parts abst all ether importins ew books, If Haters ve 
you wit the book-of-the-monrh, you let it come, H ai Penta) Fone in 
PCrt, PERM BPEL iy ee Other Deowk wees what, ent sorta ghd LDy...: ree : LY iy - 
write, Send me nothing.” With every two. books-al Cris 7 


the-moanth yau boy you reccve, free, a valuable book 
dividend. Andersen's and Grima’ Fairy Tiates is o 
food cainple of the book-dividends you pet 


Tour only obligation Ma tember te to boy no fewer 
than four Fooks-of-the-manih in ony tyelwe- roainih 
peri io, and pou Cen cance] yur suber ripen any time 
thier dome ao. (Prices are oliviely degber fo Canada.) 


Begin Ady Sal me tupian: oe alt 


AP Lis aie af tha parker fie By SS i 


Bis oricos ere eile flee le ele trol. bie | eee 
» 
Le La ea, a oe Te ara far oe 
Digg Vek on fol nies. Msp lly Ye bt Peer 
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Supreme tH ihe arts o] 


public hospitality 


UNIVERSAL 


-) 4,1) 4"a — 


SLPS Libaenit the 








TRI-COMPAX 
CHRONOGRAPH 
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The 
WALDORF-ASTORIA 


i ithih ‘ oie 
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BALCOTE 
means NEW BINOCULAR ENJOYMENT 


Why is Balcow" called the most spectacular 
advantage of pastwar Bausch & Lomb Hinocu: 
lark? Because now you sce details vou mever 
could pet with uncoated glasses, At the track, 
the stadium, on the water, or in shadowy forese, 
revealing detail is brought out in sharp con- 





The last word in ~watchitteking—a 
mastcepiece of craftsmanship and 
precision. Recording, time -ingervals 
from) t/S.secoods ta f2 hours, it has 


a mchometer acre Toll tolendar. unech- trast. Write sow for inforcomtion on tha new 
anism, as well as theameon Phases. In ioe of bingculars—“the world's besi—hy any 
stailess steel, $155;-i0 14 Ke gold: fed.” Bausch & Lomb Optical Co,, 314 Lomb 
S275. (Federal Tax Included). Ad | Park, Rochester 2, N. Y, 


"Haliote is the Beorch & Lowh anti-refection coating 
—Slagtiniiireribs af aa tack thick—aied au al! gir 


selected jewelers, 





los , ; fe-gears parface: (20 tech perforce oe fhe mode! chow 
THE HENRI STERN WATCH AGENCY, JHC. sourr). ff cuts fight fais ai mack as HA, preerets 


fare, ner rat ome coor, 
| 


[Universal Geneve Division! | aye 
BAUSCH & LOMB 


S87 Filth Avenue, New York 17, MW. Y. | 
i. NM al 
fe f° F i 


Mentred!, tandden «=  Sasevo, Switrerland 
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"FOROS OUT FRONT 


WITH CROSS-COUNTRY 





The only 
100 b.p. V-8 
in the low- 
priced 
field! 


Only Ford gives you 100 
horsepower, only Ford gives 
you jhe extra smoothness of 
on eight, only Ford gives you 
a" type engine——the kind 
used in America’s cosilles! cars! 


A day behind the wheel of the big new Ford will 
show jou Whot pent comfort menare! Here's a car with 
noid surcness on any proud... a cor that’s eosy to 
hands, fon te drive. The etobiliesd choses modes 
phetily even in cross Winds and on curves. New tmulti- 
lent “Hest-nde” eprings cushion the miles, Diep, soft, 
COTrect - past wre Preis Five We Pee IPEH TE re is 2 CT. 
Plenty of radi all around vou. And that flexible, 
amoather, quieter, more powerful Ford V-8 engine 
Vela the falls ona thrives on divtunce! See your 
friendly Ford Dealer today! 








"the fabrie of fomorrow 


Minmnte oannoumecde Nes. 
laom, o new texthe chemical 
Which i= octuolly fuxed im- 
sida the fabric fibers. This 
Drootwe Bo chats ood im- 
praves the characteristics of 
ony Ober in which it is fuzed 
that such o filer hecames 
jomething entirely new aod 
different—ontsrcée ali of 
fie a Drees enperionce Ln 


nota! of sveitbetic filwrs. 


Lowk fot these utterly now 
dre fobrica now, in gor 
mente hearin the tag YOU 
BPS below... mide crush 
reeiioantoand shrink-reaistant 
by Remoom, vel retaining 
all their natural softness, 
étreneth and resilience, 


In increnising quantitiog, 
vow Tl find purmenta with this 
Heoom tag at your favorite 
state... your pute to tpl. 
nics new to man, ond @ pos 
fo ommon! For specdal da. 
sccriptive folder, “Resloom 
and You,” plosse write: 


Monsanto Crearcay Co, 
St. Louis 4 


Air Aieert: Sade of Soper Plas 
Lire rl cape el A ers lel 
ay techie fier, eae: “" Heedawin 
me eyelid fer Senet five mo iroly 
tah: Peminiait doi: tht in ithe 
ieee fe thee bie if ili nf 


tive peuopikes. Pia | 





You con Tina Mia fag new com We ean 
Pobre el mane hen ag Ge 


Fries | Comeprdia-Goibg Corp, Costo-Greanmon Ca, bn 


bee | Frondety Pobrics 


treemey | done peh Beeching ee 





Corp, ear Harm 
Le. Hallion Pobre Corp, 





Sle - pee oe Boerrces wl ka femcle, Ck Pei isi 
aie? pia a de fed mail pert a hese died ia Pr 
be phic a el ound welt Mile iil peers | ate lee 
= hale lem fi be work ble. fia ie ie omy 


PEEVien Gabe Prey 


=. WHIP SHH ES WARKIND 
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The kid with a four-leaf clover 


He's one of one million, seven hundred thou- 
sand “-H mercbers jor « ILhECHS W ith a job 
to do, a will to learn, and a warm, quick atiswer 
for that old question, “What's the younger 
reneration comme toy” 

They could tell you about the boy — with a 
single calf as a start— who built a fowrishing 
dairy business and a £20,000 stake by the time 
he reached eighleen, (ir the pirk who awed 
*t] parmoents “while she ‘ ‘erew up! 


Behind such youtizaters and their success 1s 
o four-leaf clover symbol which atemifies hel , 
Aecrt, faried’s, heatth. [ts the emblem of the 
1H Cliuh, atic] i youn? folks ch farms eVery= 
where, it brings something for more than lovk 
It brings them eqarpment for diving, 

The reo) value of 4H Club work is not, in- 
deed, to be reckoned in dollars and cents, ner 
even in immediate results, It lies in the ce- 
velopment of new leaders for the nations 


future, We ot National Dairy are proud to 
sitlute those who choose dairying as a life's 
endeaver, especially now when greater milk 
production is a chullenging need, Here is op- 
proeriimity for Youth im tuwns and cilies_ too, 





Dedicated to ie wider use and better wnder- 
‘fanding of dary pres as faumen food Sh a 
‘is i hese for tie ife pie fapmer f of ne rT prod fa 
Ww a souree of heath denied 
on the farms ond in the 
{merica, 


éirrel Hrales id Hi | 
Or yree hi r i Te - pi rer a a 


cures | nf 


fd Die at ge. #} real 





NATIONAL DAIRY 
PRODUCTS CORPORATION 


AND AFFILIATED COMPANIES 





Tle (1K) Deenircien invites suu To on 


ENTREES ERE 
ences in o@ climate of romantic charm 
four boourtiful Shenandouh Valley — 
“Lim af gg lhe [ores maa 


tirdinia’s tinestellhed = 6fub irl a cen ers 
revel in Nature's eyrnphuony af color, 
Tra bh Trini to the ee... RESIE 


FL itharrea brine ifviall 


Peal tered iris dé 


shrines fo ¢dreat American Fuck: «ty 
qutwinn aunahine at the Virginia Seashore 
aaalf play, fials Pelus dn Genter 


nt plcluresd ie Poet ta Fverything 


rob re looking forawalts vou in VIRGINIA 


fan FREE i _ 
I i Tad | 
a 


a i 1 , if 
Ec bil Thiers 2 lel oe 


VIRGINIA 
CONSERVATION (OAT MESSiiis 


Hin A? Pid apie Street 


Hithoen 19, Virginia 





ation ef eiciting ee eepeeri- 





KOMFIT 


The wateh band 


of lasting 
sativfaction 


m iihiwa— 


dels “spp Fas fai 
= 


Euitiel a C lerieti Sra! | il ie Lil 


a of oe — epee 
a] Gare — Slmriees. Steal | cal F 


for (hus bed Baarlit Bk el 


Farner Lon Lanpormien — ep. 9-01, Inenpten ft, ew bees, WW. S.A 





GRAFLEX 
PHOTO CONTEST 
JULY 1st to 
OCT. Ist, 1946 





10 PHOTO CLASSIFICATIONS 
1. Portraits 6. Animals & Pets 
2. Pictorial 7, Color 
4. Action 8. Sports 
4. industrial & Scientific 9. Humer 
5. Children & Babies 10. Spot Nows 
ate your local G&RAPLEX Dealer fer com- 
jluete Contest Riles anc Official Entry Forma! 
Get im on thin great nation-wide phote contest! 


GRAFLEX, inc. 


Rochester 8, New York, N.Y. 


iy 1ST orf i lige lel eemaetle fi Center i FA Si Bei were 18 P TL 


Kies Fork, ¥ ae DCS Wiishire Bie bos Angeles Colifarni 


Grandmothe 


Years aco, when Grandmother 
looked through hier A Les Perce ch pres at the 
scenes Of the Southland, she didn't sce 

dews of modern industries and large 
cities like these. 

For Grandmother's South was the 
land of song and story... of pictur. 
eayue plantations arid lirond fieliddle. .. 
of moonlight and wisteria... of ro- 
mance and beauty. [twas also the land 
af opportunity for industry armel busi. 
fess. »- although che mever ouecssed IL, 

Since Grandmother's dav, huge in- 
dustries have crown up in the Santali 
land, And they're still rowing... fed 
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Never Saw This! 


hy nearby sources of limitless raw ma 
terials... nourished by rich, ex pani. 
ing markets close at hand... manned 
by skilled workers... and favored hy 
a mild climate, abundant power and 
fuel —and the efficient, dependable, 
ceonomical transportation of the 
Southern Hailwoy System thut “Serves 
the South,” 

Wi. Grandmother never sew these 
unlimited industrial advantages, But 
othera did. Amel you will, toa, if you 
“Look Ahead — Look South.” . 


President 


SOUTHERN RAILWAY SYSTEM 


The Southern Serves the South 






Held over by 
POPULAR REQUEST 


lt may be nearewinter by tho calendar, but it's 
Stil summer in Toceon. Fall is wonderful here— 
and when blizzards howl back cast our days ore 
worm, dry, sunny. Here you can fish, hunt, golf 

.or just take it easy, guest-ranch style, in a 


winter sunshine climate unmatched anywhere, 





Historic treasures. National Parks, Old Mexico 
next door, Excellent private schools; Sanatoria, 
Hut please make gure You have confirmed reser: 
vations for living accommodations before co ELITE. 


YOUR PLACE IM 
THE SUN 15 


SEND FOR FREE BOOK 


trate Club 
Hey A, hay Pith, Acre 


j Tucson Silt Fen thine | 
| Fle Ane i mrad tree skis i triitin i hh ta ib iit 
1 


muition on. vactobooing in Tecan 


hai 
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PU TLE 


NoRTHERN FURNITURE COMPANY 


ABE OF ACR ARS DIG Aes FeReTUee 


Tor ore welcome te vigil cur showd?ooma 
Dietiaa 
Fageer Y wari 
Scheer 


Brainn Chirag Cnc Clavatomd 


BMilegukes Minmaapenlia 
By (Leeria 


Peart Eoeeo Cley 


Pisses ryt 


Fhikodmaipkan 


MEN / MEET JHE RAZOR 
with the 


We- MAN COADE,! 
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tee 
art ah lex 


Pe nuicter tt -poarr chin 
here s the | 

it irs sien 

hall LP = i 


STITT th 
ide thas will t4 
CPL nea) Dhorh 


Hund dowhbbe-ch 
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tn it folk i Ant ily fe aera all cockcl' Hl) 
Trv if. Wocey vie dike the Dek Cer} excel i 
lerkt cise cid, iad ri 


penercrisls 
tart CRGkE Ti clay 
Cet Cet 


wicke ahaviti@ edger 
fhe Dorset with 6 blades. 734 


/ Minriias 
Ai al VF 


r t ie = 
Dirham batber-type 6 blides, $1.00 sn 
Durham Blades to fe shes raze, 
i 


for Ola. 


DURHAM-ENDERS RAZOR CORP. Dept. 3, MYSTIC, CONN, 
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.. 10 the colorful Southwest 








That's right, chico. 
And “all the way’ in the finest modern etyle- 
and now on new and faster schedules. 






For Sante Fe feels a great debt to nature for the colorful, 
romantic land through which it runa— and 
areal responsibility to our patrons, to take them 
through it inthe docst way. 


SANTA FE SYSTEM LINES | 


Serving the Weat and Seuthweet 


ait In gold or steel. 
A, Yj Holy of there wolfches de Umiied, 


| MAOVADO 


wh Of 1 BART een: 
TD AAD SERRE BY LEADING (ELE AL) OVER THi ORO 





opt. Dh, korea Watch Agency. Ter,. £10 Fath Are, §. ¥. 
1d Torus Se, Toten; Gam, 





TRAVEL SHIiFRW AFT Yi DRHIF BHAPFE 





Come to Florida for fun A to golf on 
fair whys that are ¢reen m1 Virtdr ...th Sein wi 
clear, bib aga: Waters ; iy fish where i Beaeracders ill 
\ariotivs are wiilting fo teat vWour akill Te 
relox off brow, sam! beaches, of enjay the a "t i | apps aiiblaes sol come 2!" 
raciting ERCCiMar apport ari Eitractiona that gi ; 


Pleasantly diversify each vacation day and night. WONDERCLOS da a Win 


Fleridu is Furr Bay, lasrinating fun right | L hy =| a BRD light wanghd drew co 
aroma the eal hilar. ; 7 .., = ed Peme Sse Cel aes, wee th el 

Bat Florida in so murh more than aA sun | 5: beep Bf ipoea of oor 
hlessed plaveround There ore real pepe eer ide ea r A ince pret ling tit tees 
m The Sunvhine State for many Ivpes of Bi. " Mg fren —eracteiy Pea 
husince z, ima ws iry ati Uenirulture Opportunity BP ee). Peel oo poor 
ory biprpey. Va' ir ‘reeuLrbel livinng, Lin t= Wintel eet ol ager ged 

| Nan now fer an early fall oF winter wor olar sunity, Wirship Comper, | 


Ln Plerict And where you find your fun, Wa Uifca, Mew Yark. 
tay ind your lnture, Mail coupon below for : 
lree copy of illustrated booklet 


FLORIDA 


THE SUNSHINE STATE 
enn THES CODRON' | 
ina ce Fr i Urecha aii} Omi Mia tleflinge. 
{a a Tuli Pe | i i, rufa 
j | Thar ie iuf era fre ( Tdar rnd fin 7 Fy Bi 


“THES IS FERIA 








WINSHIP 


UTICA LUGGAGE 
"(raddfdanad since irra 





= ll. Nomen ara aed | 








THE FLORSHEIM SHOE COMPANY + CHICAGO «+ MAKERS OF FINE SHOES FOR MEN AND WOMEN 


Ready Now... 


Clewscnce O tents 
6y Baldwin 











HY pe those ee bi ddon 










af, ) | ‘y a eS 

foreman... Fo dara Ga yanonatons... Cheon | uk soe Li | 
Fi a Pa ee al a. To . ei ==] f Oe PLANO, comport In Ceaien, 
the nest ntl ty daar, sheneng cent Ameer aneny. for modern living —this iv the 
ACKOSONTC bolt by Halilwin. Fixauisitely 
Les ety lee, yi will charm ‘ you with ite distinetive 
beauty, A delight to lay and a revelation to 


. | r T Vg beur. You will be thrilled Py 1s BMAging tore, 
(; A iH | L. |. () N | (| Let us send you the name of Your nearcsl 
: | Cia | Baliwin dealer who will show you the ACKO. 


SONTC end tell vou haw may iis tio own one 


B f | |. . THE BALD W is FIAND CODPAN ¥ 
, : fF NNATE2 ONTO 


Miaaere pe Bag hig arcuaid Homitten ot Hee) Pima 


Wluminote honored service nomes on o 
manuscript of music for off to heor 





It every city, town and village, there are names 


fewly wrathed with hogar and heroism, 4c Has FIVE 
yt Poramoun , 
y act aramount Interests 


Let thos names be heard im your community, bet 
them be remembered os days tum intm years, For ALL Americans 









































through the obie, glowing tomes of (Coartilanic | rh 
tele. Ringing In eomembrance, Cariiionic [ells 1. 
speak, as no other tribte can—rae in crenting | Interrminabie 
waves of minic an abiding message of falth and }) Mountain Plaggeaund 
comme»ndratios 

3 


schiiimerico Garlentc Belle are the protect and 
fine: choice for soch a porpose. Their richness ol 
tone, their cheer modulations ere onequalled —ihe Indatirial § Advantages | 


PEAT 


niprense requlte of mare thin teo decodes ol 





electronic engineering and research, Their constroc J. 

tan is compact, they are convenient to install, re- Gracious. 

Ruiriog go acuitiogal simuchoe—imoderate ta cost: Friendly Feople 

If you would ike to commemorate with Carillonic | 4 

Hells, those beloved in your comunity, we ohball | . 

be glad to mead 2 brochure piving Complete details, Health-grelmg 

Please address Dept. NG-1 Climate 
oe 


Hot Springs 
National Pvurk 





FOR (WFORMATION ON THESE IRKANGAS ATTAACTIONS | 
it Fif¥ 


AEQANSTAS RESOURCES ARD DEVELOPMENT COMMISSION 


ra ; Pe i or. : 4 , : CFaRPRIGeITT TIM ooni 
PO ORES = TUTE MOE SHSIENS © AUST: CORREERON ONES: | ft 104 STATE CAPITOL LITTLE ADO, ARKANSAS 
SOUME ESTRONETOEN SPETEME = CHURCH BEAWONE Aunt I — 


ELECTRONICS, INC. 
SELLERSVILLE, PA, 







"Mention the Orographic—tt identifies po, 


t . | Oy... ia 
"Im coming to visit you... 
all alone!" 


DAE Groh CREA 






















Moms Has to stalY hom of Account 
of sy new brother and Daddy can't 
leave fiia offie now, bot they 
pay Fullman Will tako care of oo 
tush Lite they would. So I's 
coming To visit you all alonk. 


LOVE, wanna 


AND SHE HAD A WONDERFUL TRIP... 





the Pullman conductor, jtusa. [heres 
nO. prander picture than America’s 


Changing porene, Aod the grundest 


| "More fun than a movie! premised 


way to see it 6 through a Pollan 
window! 


2 “Here's. w here Ch) Wa aly st | hori, \ = 3 "As Pern Py IY own pid direct 1 | fl ecnruig , a0 
# 


pel dain | chi yl mah peoriner. om aeoned (Trial ‘ her Pullniwn ata | Hi ¢ folles at ticonine Bir a 
era, as well os Jitthe.girls, are (helehted by all sounds, too, for there are ao wabletol worrnes 
the comforts atti! conveniences that make nhevt weather, pol or mountains when your 
Pullman tripe 60 ploasant. loved one go by trian 


Mako your trigs 25 
pleasant a5 Jeanine... 





| THE SAFEST, MOST COMFORTABLE 
| WAT OF GOING PLACES FAST! 


lkek, [ea Peli eee Coes 





Im choosing now—to 
spare her later 


: 
| oO lightem the burden of wu dowed one left alone — 
tigtie the wel of cay pian whe looks alead wil 
fetwles te select wv Eroily inoamerit rire’, 

lit'e a wee decaaon, Because it mot cily muIveM a 
word of worry a perplecty hiter—wt aasunes you 
of petting exactly the type ind desien olf Roe Lenn 
wir beh watt. and that pan 1 portant pent, bor 
ir Cheer 8 Otc, Vieqh oon chooning fine for 
today, but lor oll time, You want it te be faithfully 
capreesive al the indivicltial, You want it to be lela 
Lh fil wind clony Tie nt. And wu want et to last fora ke Wit. 
Jiarce time —forever if preville, 

hal is why we sugeent that yo 
ecnsacder yr chiiee of nace 


of Ages Family M inl ! 
ow a ae nll weil te fockef don Corpeniien, Moree, Vere, Or 
- ant yar a fads frm the Joel ri dges Dealer in hal io 


/ROER 





SHO TO Cee PM HOST, torr ee pel adr 
dnl b wil. ernie eat ee pAurrer or wits Lia kee Vath frp 


ROCK & AGES of 
FAMILY MONUMENTS \QGES/ 


df TOCE DESLER FOR FARGO? OF FRAMASTACE OY GAT CEMETERY 


ue ae 


i its ROCKY MOUNTAIN WONDERLAND 


THIS sisapaeinar a y yr ance wotcecthed vacation mn ihe 
ale ork dinar : stipes tiki {irs qi Flap, LAY ier: ine e Bit of [Denver 
ad the Colorado Rockies, All the ¢acatian plemcrts 
of summer—ploe fishing, hig germe hunting, skating on 
footh i!) ond timberline lokes, seoung on long, open 
loprs und der eunny shhies. An hour's drive fram Denver 
to the blazing colors of the moantamns Mail coupon, 


Pearnilald ta Brchiire Leeumnieiiene ie Adare 


DENVER CONVENTION J AWD VISITORS BUREAU 


i Jane Prats f. ommcmsy fhopuernramic 1168 
1 1 Tike Sireei, llenwer = 2, Caleredes, Drepertimecil Las 


Symi Fall Vercation Folder ( ) Si Pollen { 4 
Oe —EEEE———— ee 


antl Ip 


F | ills | 
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gives you ssientinl facts about 
40,000 Noted Men and Women 
EBSTER'S BIOGRAPHICAL DICTIONARY 


, Fontiitiia more than 40,000 coscive bicgraphins, 
with pronuntiation af names and all esdential facta. 


lnclodes pecietitiste, statfemen, explotéera, writuri, 
Binters, actors, radia personalitica, eminent figures 
Tom erery. other field of activity, An involoable 
source of information for writers, speakers, and 
readera, Propered by the expert pial of Webater's 
New Jatemational Dicttomary, Seeond Edsrtian. 


L736 pages, thoimb iedex, 1.50 At your book« 


avaler, or from the pub lishera, G, A C. MERRIAM 


COMPANY, 50: Faderal St, Boring held 2, Moss, 





If you set too fast a pace in work or play... 


worry too much...or often get upset emotion- 


ally, you waste your energy, and fatigue sets in. 


(afeceeeCOnserve your energy by avoiding 


such conditions. Store up more energy by get- 


arest, and fresh 






If you are continuously tired or listless, see 


your doctor! It may be an early sign of a serious 


ailment or an infection, or be due to 








Metropolitan's free booklet —“Fatique.. . 
What To Do About That ‘Tired Feeling" 
—coniains many helpful suggestians on 
how to relox ond keep fit. Write today for 
bookle! 94-N. 


Metropolitan 
Insurance Company 
fa MOCTCAL COMPANF) 








What John Ledyard discovered in Siberia’s “icebox” 


with success, Today, modem man has finally 


w 1787, an American explorer oanied [ohm 
Lechyard spent the early winter in the Saberian 
outpoot of Vakutak. 

in tlie particular Becton, the winters are = 
exeeed ingly long and culd chat it has been called 
“the webow.” 

Ledyard was interesred in the way the natives 
of the socbox ” lived during the months of bitter 
cold, 

The Yakurs had no wells, he noted in his 
diary, de the subsoi) mever thawed, oven im sum- 
mer. Sa the VYakues cur ice from the mver Lena 
and piléd ther winter's water in the yard like 
frewinekl. ble found them usmg thin sheets of tee 
for wimddéwpanes. And, according tothe explorer, 
the Wakur milkinan delivered milk at the dice 
it froven chunks which kept perfec tly, outdoors, 
until merded. 

It seemed-to Ledyard thatthe Yakuts adapted 
themselves well to some very dithcult conditions. 
They succeeded, preery well, in them efforts to 
protect themselves against o penod of scarcity 
and hardship—an effort which man has been 
making fora goed many thousands of years, 


Hut it in only recemthy—in the last DO) years 
or so—that this effore has really been crowned 


learned how to do considerably mere than get 
throuph-o long, hard winter. He has, at dost, die 
covered how to protect his famuly and himself 
amainet hardship—/or fife, 





He does this through invuranee, 

By imvesone in insurance a evall fracnon of 
what he ears mow, the head of a family can 
take sure that those whe depend ipern he earn 
ings will continue to have an income, mo matter 
what happens to him. 

For neither accident, old age, nor even death 
iteclf can bring ftmancil hardship and need to 





the famuly of a man who has an adequate, well- 
balinced INKUranee prepTan 

Agk your Travelers agent, or your own broker, 
to show you how easily such a program can be 
yours. 


MORAL: INSURE IM 
The Travelers 
ALL FORMS OF INSURANCE AND SURETY BONDS 
The Travelers Insurunce Company, The Trorelers 
Indemnity Company, Phe Travelera Fire boeur- 


ance Company, The Charter Oak Fire [naurance 
Compiny, Hortiord, Connecticut. 





There's no battle of ihe seiei..when 
TRIUMPH" | 
is the gift! if 







Coto 7a Piri di tee 
BP ietr Aiepipaboer 


VALIANT FOR MEN? 
VALIANT TUCKAWAY FOR WOMEN! 


Sheaffer's “TRIUMPH” Valiant is a ruaged pen 
—a he-mans pen—a perfect writing instrument of 
great beauty and perfect balance! ... Sheaffer's 
“TRIUMPH” TUCKAWAY, while no less enduring, 
possesses the dainty grace which women admire. 
lt is the only pen specifically designed to be carried 
in any position, in purse or pocket, And the match- 
ing pencil even has a jab-proof point. See these 
| | . | ~ 4 superlative writing instruments—compare them, 
S H E A F F E R'S feature for feature, with any others. They deserve 

Chinese SOO, Wy de Maatiee Pe Ci 
‘TRIUMPH PENS 
i r - 


eal = it 
Os ee eee ee eae ra ae ee 


ond will welcome your most critical inspection! 


VALLAMT of VALIANT TUCKAWAY pen, £12.20) pencil, 35; complelé 


aot, $17.30. Other sat, $3.93 ond up. Complete range. of Color 


Listen Every Sundoy to Sheoffer’s Parade with Carmen Caovallaro—NBC Complete Neofwork,2 p.m. E.5.T.;3 p.m.£.D.T, 


ol your youngster playing.. in lull color 
lo show on your own home screen 


LIVE ASTD RE-LIVE the moments that 
matter... in home movies of your children 
and family... vacations aml outings... 
shown on your own home screen... in color 
an etic, 

[t's easy with Cane-Rodak—in color 
with Kodachrome oe t ldack-anid-white, 
Cost? Par less than most people think, 


Coniniete mane ero Kodak, ond Kodak 
aberie, offs ro Wari all the ono ie eqQucermen| nr 
eervice You mew: Cine A odnk. world's iced 
peapular ome mevie comeraz (ine-Aweditk 
idee, firebird without rairi @ lig rite in any of 
Kidlak’s world-wide chain of [Rea Le 
lahoratortwea: aral hoduscape, Lie projector thowt 
winw's YOtr Hho hes sirripels nicl brilliant, a 

Ask your Kodak dealer for the fall story of 
home monies with Line-hodak... or write 
Postman Kodak Company, Rochester 4, N.Y. 


Home movies 











Yi = ‘ex 
! ar, mae d sheath 


—— ee 


the Cin€-hodak way 








Fruit 
* Ao unforgettable fruit cake of rich, 
old-world flawar—a delectable harmony 
of glacé fruits, choice outs, raisins, ond 
fine imported brandy and rare wincs— 
blended with loving care for your delight, 


Serve Hoeoshel Brandied Frat Cake to 
the family for all choice occasions, to 
Wir guests af teds aod luncheons, or ax 
a delehtiy! accompaniment to your 
ine wines, 





Asan unforgettable memento of fachiniinbte:w sili 
Wings, the country's leading brides fre using the 


ew wraler carpal par fe py r yor, ander ait mew Huenshel Weadhilinre Pc beiigre of Groans 
irect bat pfesic floes atwler' sai. Coke—24 slices of inimitable Hoenshel Branded 

= | : Fruit Cake in distinctive individual boxes, 
HOEMSHEL FINE FOODS, INC. © Sundushy, Ohin ; ; i 


ha PeELE fea ietdieo! Makers af Pred! Coke fn the £7). = 


fret Cokea onet peoetpaldi 7 lb. $1.05, 14 th, FSS; 
Jie, £7.68, 3 th, 3425, 2 lke, eth bord sore, 92-45, 


Waat:of Hocky MA. ata Pon peers, 





Beantled Feutt Cake 


“ENOWS NO FEASON" 
PLUM, FIG, FIG-DATE PUDDING, BREANDIED HARD SAUCE 













ACIW. wacaton wm Bnteh Columbu, holiday 
merece for nature lovers! AC vast Uyggars ot 
aceon monders, animal ond fish bie colortul 
Indinna, relics of their ancestors. A A thooeatid 
| happy, hotiday woes call yi. Season-—fine 
thirg ‘Sep, Secure 3c commodations im divance, 


Tei fere ratte 


io. GOVERNMENT TRAVEL BLUREAL! 
VWiotomsa, B.C. 


Home LIFT BE 


THE AUTOMATIC ELECTRIC 
HESIDENCE ELEVATOR 


Choerates from Light Cimet 

Soafe—dependable, | Iteibepate 
‘aaa e—Wilijpeiaive@? §£o op pate, 
tamil imaieldiedd tn new of old 
eww, Factteqrrely weed chron 
it the nutlos. 

“Lhe Heme LIT fe devlened ey 
experts win have been, baisliling 
fmuntiercial pessetier cle ee lors 
Lore Pears See lop aeeeripure 
ied Le. 


BEAUTIFUL 
Raised-Letfter 
STATIONERY | 
Orbits thi CMY Swed | 
Die Prelriiiaer Your mone 
in eddies, tiki an oF 
imitinl be qquisch |) lnrpreneed 
in dbetmnguished tieed bec 
LES Gn Foor fowinrabc curter 
pape aad enwdepes. For 


mite bieaiiitul than priecting anil ceete aa bene. WHE) fet cok 
paper. Petsunnl wobiaser, Leiiend gisruntee. 


$9) sos 75 * UP NOTARY, CORPORATE AnD 
rai LODGE SEALS, $4.25 UP 
Creel cmiraneat, G2. 73; a: Hh, STA) T-Hnes, SOL. 85 liu, 
£5.00, PREE atyir sheet ehuwe wide romge if Lerues beg. dealt taal 


and seal draiges Ine hand end dea mnelte, Breen Diehaere 
Sjld plon by stetianers, depariimced fife. 


ROOVERS 20080 m. corse, Pres. 


ian 5Tch Sireet, Brooklyn, ™. 



















epeereéaiires bi recipe! Clie 


THE SHEPARD ELEVATOR CO, 
Guillen of Fiveet Office and Hocnite! Elevators 
2452 COLERAIN AYEXUE CINCINMATI Ea, Giro 
7 a ee ee 


Mestlen the Geagraphic—It identifies you." 


You cin [ ike it aay lie a im travel by aur: ir — wl 
giick. convenient and combforuble 


The Airlines nov provide ten times as many 
rats a4 betore Pearl Harbor, Phone the nearest Aire 


line office or authored Tnvel Avent for a pes 


erva- 
ren, Your baggage is handled at the airport, and 
yor are made fo feel at home the MEnu0e Vil stem 
aboard the plane, 


And convenient, Schocdiles are free Tucnt tH er Tats 
all ower the United Stares and to dozens of forcien 
countrics. Go 


i 
re oe 


rere you like, 

Comforable? Well, here are the world’s finest 
planes, manned by the world’s best cows. 
equipped througthour for passeoper-comilort, 


——__. . 
FLY THE PLANES THAT 7} THE U.S, FLAG 
THE AIRLINES OF THE UNITED STATES 


aie ining mane fatten 





Acs foe Crm. air fares have been a) dnt ally Te= 


Ouceco EEE I Ty Coases Vou Ac We Ve money 
k a a T 
by taking & plane. 


P.5. In case your plans chance, be sure to phone 


hack and cancel. 


Air Trunsport Assocation ot Anerics. 
lor St. IS. W., Washineron 6, D.C 


L107 


Pi ai H PF 1 iid ob 5 | eee lst ca ite } ; 
LAT @apRritirenr nf speared oF; fof safror f wre! 
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FI iu fea mua 


Postion iidacrry 





© Right now is the best tome of the pear to take 
acaretree Michigan vacauon, 

Natere to ott ber best. A flaming pattern of 
color enlivens the lake-<tarred Michigan land- 
scape... tinting the hills and valleys into a 
bright Criety guile ol warm color, 

Plenty af faru-tinee left. “There are still many 
weeks of fine Fall weather for foling, tem, 
booting, fishing, archery, and all the other 
Curdocr activities. 

Beat accommodations are ready for pow, The 
Sommer tush is over, And remember chis is 
Victory Vacation Year. You've earned it—now 
enjoy if. Check pour preference below aod mail 
the coupon for tree literature tea. 


MICHIGAN TOURIST COUNCIL 
Room 11, Copitel Building. r 
Lanting 1, Michigan 






ph ty ln I ee — aay 
SEND FOR 
| Sree Gaaklers ! 
| Wir lgEr Tang! Count, Wun 11 
| Capitnl Bulleing, Lansing 3, Mich. | 
| Pletes deel pee Pree, Dinicmied | | 
iasser Reel aii tedke an then on becetradaia Att wewe Tem fsa | 
, ities (Cl icteen =I a | 
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YOU'LL MARVEL 


AT YOu WARMTH 


z; 


Punt DOWN — Bigpew Swe The lightest 
Wermest Things on Earth. Models for men and 
women, Styled for avery outdoor cocoanan. 
CATALOG ANE 
THEEMAL DATA 


SEND AL rit fe COAL 4 
[CIES TAG 


faa2- BAUER 


EEATTLE «& WSL A 



















MAKE YOUR OWN METAL 
GARDEN MARKERS 


PHY AS (ale Eeteeeeer |e fine Foret preectical lifetime 
fewest Fat tay litem limbo itil copie lebreds Pee al! plana, 
ernie. frees, gir. SW Pat TED SL CORT ALES 
TAL PEAR EV SE ede Laie ete) -oreeer i 

pore le ie eee, Price, grees Tile cuarcis 
lis : ga Seg flier 
ana RH ti ee pees, 
es pra) mjel «2.7 prep oe le 


tieree’ fo ie pe eal Qloe Ipice 
i heme | rill 
Ace etree weer 
fog met lei, Cae for ceriting equips, in, =i 
lm | ala el" beaal Bee! lmnieg~emeies bee be ped Pee 
feet oop | 6 otk ees rire 

122. postpadd in 0; 2, end Cates. wins hi*, 
Euctea Tem ES meecre Por Wiper git) be, Meme 


em eeiilee 
joa M.LOTESOH _ 
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PULL HAIR 


DON | FROM NOSE 


Atay Cosme Fa tial Pefectipn 


os ibe [ TE Pals ov 

Nellis K LH P ET Ineenhon 
Tou com cows seroue infection ot o 
Hetult of pulling hoot from nose. Use Anes 
ol power li ole disnypniogn imif 
enprecicnl. Mo better wey ta ce: 

move holr from doan ond oon ry 
jhen with MGEPETTE Sonoaih, f 
gentle, sole, cite Powded i 
pone ei Tce Ga pilck shi ee 


—— = oe S=-=-2; —_— = SS 


Pee wipes feet ime 
| al eadalby, Qeaity 

$17 Modes fom Ene fur sn 
ff oteel, Chron plte—ci. i 
vga 81 Chole Pike in erm hearts 
/ com of $3.50 tlie Fig Peck Toad 


‘| 

—— a 
WOLLES CO, # 91 ee c. ewan 7, HM, J = Googe 710 
Ergon le F. in PPT at 0) ee tly i gel ite oe De 
tees Pte Feeeree] Toe], of eee eee eiepty epee, | meq phe? Ge pies be feed 
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Deeopel fo A an ad te bifid boning in wurtime, Sberan is anew rodar yardstick far iuedd mopping 


SHORAN-a surveying system 
with pin-poinf accuracy! 


One email error in o map con he 
int the location of on of] well 
ce MiTEE pruperty. Hat with Shoran, 
that areas con now be charted tay 
plane with on ereorof fess than twelve 
fiehes in five pulee—aoml in a matter 


Ti tls 


af minutes or hours as copped 
weeks or mantivs that woke be re- 
quired by Inher survers made on 
the grow. Shoran is culles! ene of 
the foot bonprortant geographic iti 
wertions etna the: on paaen, 

Shorun can also direct a plane fying 
iti fi te ar iar bietu'y Y OVEPORAE ve ath 
euch accoreacy that during the war it 
Wat posible to dirop bombe ooly a 





few hundred feet obead of comypletels 
nvisthhe advance trope below with 
WMeOrring peeresicet. 

Just aw Shoran is o revolutionary 
Biride forward io map-making, er dle 
wll AA privluch: represent the far- 
thest point of progress in their helds. 

And when you bay anything made 
liry RiCA of HCA Victor, vou ore eure 
of getting oon of the finest inatru- 
mente of jle kind ecenee hes achieved, 


Radin (ae perction of Aenericu, A 4 Auild 
ing, Audin Cite, Nem York 20. Listers i 
The Aid J ietee Sy lied, Aether s a, Bate ft 
POA, Eootern Pdovhiett Time, over the 
nie {! wer ire x. 





itil reeenils aclo eela eviorrledd 
nlite eerre.l, Sboran wae dp 
relopesl at AA Laleeratorien— 
a work eemter vel rastio sol elee 


trovic roeeerch, The seen aki 
iat (evelogand Shocuin keep HA 
aod HCA Vietor outatanding ia 
rodim, broadesesing, televised aod 
recorded! entertainment, 


RADIO CORPORATION of AMERICA 
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-* NEW U.S. MAP 
* Ideal For 
= 
, travel—Classroom—Home 


++ = © © 


THIS 41 2.26) inch ten-color chart jost published 
by the National Geographic Socicty — train 
high wy Lvs, nalonal pars anil monuments, and 
10,750 nlace names. Like ‘he Society's other 
world-area maps livtéed below, this wp-to-date, 
timely and decorative chart is a superb reference 
source and travel guide for everyone 

MAP FILE: bound tke « book, 7") x 10°) Inches; 
in the ten pockets of thic file can be put 20 folded 
paper maps of 10 folded paper maps with indexes. 
MAP INDEAES: available for maps marked wit 
iit -AStetisa |”) :-inake eat the locition of names on 
COIresenonding maps and desenbe areas covered. 
td ha ehhh PEPER PEER ee 
National (rengraphic Spcety 

Dept. O-F, Waoshingion 6, D.C [eto 
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across the nation 
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Central Europe & Moecii_* 
lietier of War in Biro 
Afric i Wether Asia" 
Lerhey & Appiraaches 
Telia & Eucriie* 


ledinn Ocean i 


The fae ition ol Pe | hatel ol hieh desta 
andsplendidreputation with the Hitton | lagen & Aci jecent Heginme 
- of doi & Pacific Ocean" 
Japan & Kiuvtee itt detail" 
Mes, Cen. Amn. & WE 
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marth Aner 


orvanization brings much real benefit 


to the public. The hotel's individual 


Mo. & So. Hemispheres" 
Pacitt: Qoman aod Pay 
Of Dene" 


Fac| fie O bean 


character remains: the advantages cl 
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WHITE NAME AND ADDRESS IN MARGIN HELOW 


SLEEP 
LIKE A CHILD 

QUAINT AMERICAN 

(-enuine HAIR Mattress 


TW hen Tati Fi i «a 1 girl only Lie rach cor ld 


iflord o prnwing HL. AIR MATTRESS. In thos 


ays, this wo cig very. Bhest — the very beat 
that money could buy for dee “stful, Araita- 
fw gece, “and it m stu 3 fi day Eecvatte 
Lhiaorit Aiene HAIK MATTRESSES are 
ay) o of millones of aot, natural cork 
cldmz to ntowrs cof 5, bt tl 
a mestlinig slits Gt that prev" 
mike hes: fri ike: ci pine. Dey imcdincs 
L Testiol i 1 tc I her 
id repu rt by beste { 
eleare ‘er , | gettin ur 
rests By reli i I t ! Lbs 
hes anne fr | rity J in an 
on You ler rece mail wall receive 
romp, vicdiwidual athentinn "Yi arc invited to 


WRITE FOR 


Free Wiuilrated Foaldee — Talli You How 
Yeu Con Now Howe a Genules Halt Bathreg 
Shipped to Tow by Eeprese—Sirtistac ilas Guaranteed. 


Ga yl Sea Wd Ze pd 
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"—QCGJCCA4 UNG 
COMPLETE CIRCULATION 
NO BUZZ 

NO BLAST 


NO BOTHER 


Vornadotan gives 


teren timed more 
circulation at no 
greater blade 
speod, Light and 
economical — Vor. 
nadofen ia the su- 
haPb fies way to 
complete air circu- 


Lation, SEE YOUR GEALER 


fi--4-5- ce 
: A. SUTTON CORP, 


ricHiTA, EAR 





PA eutlon 


ihe Osegraphi 
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Printed With Your 
Home ond Address 


FOSTPAID 


FeRUe Lie wt Tne Eason 
ery Dela "a ha. ih? bs 
content bord pralpyer, Ti re lure wil 1 
lovely texture, [t is heavVier-than-aver Ee paper, 


—_ I i j he ba 
i G0irech (One shvk aljeeis (tire &X ]o) i} 


node of roe 
with a 


Mul 
it 14 ai pped int a r iin but sarvyiceatle carton 


Wo fanes pec a All the value tin the eta- 
lionery itself. Both et Velopes and sheels an 
neatly ae sa Wu eo antl address 

the smart and Jogical way to have your infor- 


iia | CorTrespan ly nee fis pet | Rite hed. 
Sem! $2.00 for the DeLuxe Package. (West 


of Denver, Colo. and in U.S. =a fo eat) 
Delivery is prompt. Satisfaction euarantee 
yous Wietie ¥ returned without question, 

THE AMERICAN STATIONERY CO. 
$00 PARK AVENUE, FERU, INDIANA 


c=<=It ideuelfien yoo.” 


NO LIMITS 
To 7#/S BOOKCASE 


Fapand ff opward er sideways by add: 
Lt Sots oe Your library gaan, oF 
ao wall epoce ated hanoniowa fiurninak- 
— img require, Finest 
wood craftsttinnalips, 
The Globe: Wernicke 
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